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INVESTIGATIONS FOR THE GATUN DAM. 

With a view to ascertaining with absolute certainty 
the conditions at the site of the Gatun Dam, an elabo- 
rate investigation is now: being. carried on, the purpose 
of which, as outlined by Mr. Saville, the engineer in 
charge, is to determine the characteristics of the vari- 
ous: soils and rocks which are to be used in the 
construction of the dam, the nature. of the ma- 
terials underlying the. foundations, and the ground 
beneath the proposed embankments and walls. The 
most important experiment will be the construction of 
a section of a dam one-twelfth the size of the actual 
Gatun structure. This will be built in a water-tight 
wooden tank, into which the materials will be pumped, 
under conditions similar to those that will exist when 
the dam itself is built. The completed section will be 
subjected to water pressure for a eonsiderable length 
of time, and records will be kept of the rate at which 
water percolates into the material. Horizontal pipes 
will lead from the interior of the dam section out 
through the side of the tank, where they will connect 
with glass gages. By this means the “slope of satura- 
arranan he desewgined, and the slope of the 6°) nti 
it has lost all of its pressure. Various materials will 

be tested in the tank in orae vo determine waich is 
tile Dest to use in the great dam itself. Another set of 
experiments consists in placing a layer of material in 
a tank, 3 feet in diameter and 5 feet high, and exposing 
it to a constant head of water. By means of glass 
gages a determination will be made of the amount of 
water that passes through under various heads, and in 
this way it will be known what:thickness of the par- 
ticular material under test will be sufficient to make 
the embankment practically -impervious. Studies are 
also being made of the landslides along the Isthmus, 
the friction angle and coefficient of friction for various, 
materials being determined by means of large sliding 
boxes. ‘Upon Gatun Island a huge exploration pit 
20: ‘feet square is being carried down to a depth of at 
least 100--feet. Samples of the material at every. 10 
feet of depth will be subjected to mechanical and filtra- 
tion tests-to determine its behavior. To ascertain the 
action ‘of the material under heavy water pressure, 
cylinders of the soil and rock are placed in strong iron 
tubes and subjeeted to water pressures varying from 
20. pounds: to 80 pounds. per square inch. Also. .tests 
are being made of the several rocks encountered, to 
determine, their resistance to abrasion and. to the 
eroding.action under pressure. Wash-drill and dia- 
mond-drill investigations are being carried on upon 
a more extensive scale than before. In the words 
of the: Canal Record, “The ground is being -so thor- 
oughly, explored, and to such great depth, that it is 
felt that-no-conditions can obtain which will materially 


change ‘the plans after they have once been decided 
upon.” : 


-TO SECURE BETTER RAILS, © 

The agitation of last year against ‘the poor- quality 
of rails turned out by the rail mills is bearing good 
fruit. More than one organization has been. investi- 
gating the subject of rail manufacture, in the endeavor 
to frame new specifications designed to secure a rail 
that will stand up faithfully to its work. Perhaps the 
most important of these is the committee of the Ameri- 
can Railway Association on “Standard Rail and Wheel 
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Sections,” whose report presented at the New York 
meeting of April last is now before us. 

It will be remembered that in the series of articles 
which we published some twelve months ago, it was 
shown that the most serious point of controversy be- 
tween the railways and the rail mills was the question 
of “diséard,” or the amount of the ingot which should 
be rejected, before the latter was passed through the 
rolls. The railways were in favor of a discard of from 
25 to 30 per cent of the top of the ingot. The rail mills, 
on the other hand, had reduced the discard, until in the 
current practice, it was not more than 8 or 10 per 
cent, and sometimes even less. The object of reject- 
ing such a large percentage as 25, was to get rid of the. 
segregated material and of the pipes or cavities which 
develop with more or less seriousness during the cool- 
ing of the ingot. Now, in the investigation of the 
American Railway Association, the committee decided 
that it would be preferable to aim at securing perfect 
rails rather by testing the finished rail than by making 
any close specifications as to the way in which the 
rails should be manufactured in the mills. It was 
decided that the best results would be obtained by 
abolishing the discard altogether, and basing rejections 
of the rails upon the results of tests made upon rails 
rolled from the upper portion of the ingot. To deter- 
mine the practicability of this method, a trial lot of 
rails was rolled from the ingot without any discard, 
and the rails were then tested to destruction and the 
fracture examined. This test proved to the satisfaction 
of the committee that if “pipes” or other physical de- 
fects were present, they could be detected; and the 
committee was satisfied that rail manufacture could 
be so conducted that physical defects of any kind 
whatsoever would be reduced toa minimum. It will be 
remembered that the .committee of the Pennsylvania 
Railroad, as was mentioned recently in this journal, 
following the same idea, drew up a specification which 
provided that whenever physical defects were discov- 
.ered, all. top rails of the heat should be. rejected. 
This would mean a discard of between 25 and 30 per 
cent of the entire metal in the heat, should physical 
defects be found; and it was realized that a re- 
quirement of this kind would at once secure the rejec- 
tion of defective rails, and insure the practice of very 
careful manufacture on the part of the rail mills. 

The question of segregation was carefully considered 
by the committee, and it was agreed that if all segre- 
gated metal must be rejected it would be necessary to 
discard more than a third of the upper part of the 
ingot. Furthermore, the analyses of rails that had 
been many years in service indicated that a wide 
variation in chemical composition due to segregation 
may occur wthout affecting the safety or wearing 
quality of the rail.. None of the experts consulted war 


ready to say what the limit ~* thie VAjqmecu might 
safely he: «uu ue committee state that they will be 


uuswie to determine definitely the effect of segrega- 
tion until after they had opportunity to observe the 


' -Fesults ohileed with Pris. coileed under the new specifi- 


cations eliminating rails containing physical defects. 

The committee are convinced that with regard to the 
question of phosphorus, it will be impossible for the 
mills to furnish more than a small percentage of the 
total rails required if they are made under the Besse- 
mer process, with a phosphorus specification of less 
than 0.10. Railroads desiring to obtain low-phosphorus 
rails are reminded that they have the option of using 
open-hearth steel. The specifications lay. down very 
detailed instructions as to the process of manufacture 
and testing, and, except for the chemical composition, 
these specifications apply both for the Bessemer and 
open-hearth “process. The chemical composition of 
open-hearth steel rails, weighing 100 pounds to the 
yard, calls for the following percentages: Carbon, 
0.70 to 0.80; manganese, 0.75 :to 1.00; silicon, 0.10 to 
0.20; phosphorus, not to exceed 0.04; and sulphur, not 
to exceed. 6.06. For Bessemer-steel rails the chemical 
composition is:. Carbon, 0.46 to 0.56; manganese, 0.90 
to 1.20; silicon, 0.10 to 0.20; phosphorus, not to exceed 
0.10; and sulphur, not to exceed 0.075. ‘In these: speci- 
fications the committee consider that the nearest ap- 
proach to a satisfactory single standard type of rail 
has been arrived dt consistent with present engineer- 
ing knowledge and opinion. Proyision has been made 
for the rejection of all rails containing dangerous phy- 
sical defects; and the adoption of new and better bal- 
anced sections will enable the maaufacturers to roll 
the rails at lower temperatures, thus insuring a finer 
grain and better wearing quality, as well as reducing 
the internal. stresses. 

Ct 
A HEAT FLYWHEEL, 

A highly successful example of the utilization of the 
exhaust steam from a reciprocating engine is to be 
found at the Wisconsin Steel Company’s' mill at South’ 
Chicago, where the exhaust from a large blooming mill 
engine is used to drive a steam turbine. The average 
indicated horse-power of the engine is 1,010, with a 
consumption of steam of' 54 pounds per. horse-power 
per hour. The most interesting part of this plant is 
a regenerator; or accumulator, which: absorbs: the 
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energy of the exhaust steam and gives’ it up to the 
turbine as it is required. In the course of a paper 
on this remarkable plant, presented by Henry H. Wait 
before the American Institute of Electrical Engineers, 
this accumulator was very aptly described as a heat 
flywheel. . 

The exhaust from the engine first passes ioudti a 
receiver, provided with baffle plates, which deadens 
the puffs and equalizes the flow. It then passes to 
the accumulator, through a series of finely-perforated 
pipes, through which the steam is : 3d into 
the body of water in the accumulato: More or 
less of this steam is condensed, and gives up its 
heat. The steam enters the- accumulator, which is 
operated at about atmospheric pressure, at about 
212 deg. Fahr., and tends to heat the water to the 
same temperature. From the accumulator the steam 
is led to a turbine of the Rateau type. Should 
the blooming-mill engine stop running and the flow 
of exhaust steam be discontinued, there will be pres- 
ent in the accumulator a mass of water at 212 deg. 
Fahr.; and if the turbine is running under a oon- 
tinuous load, the flow. of steam will reduce the press- 
ure. The water will then boil under the lower 
pressure, and give off steam at about the atmos- 
pheric pressure. If the blooming-mill engine starts 
up again, the exhaust steam will enter the accumu- 
lator at a temperature slightly above that to 
which the water.has fallen on account of the cooling 
due to the evaporation of the st@am drawn off for 
the turbine, and the whole mass of water will again 
begin to rise in temperature. To provide for any 
lengthy stoppage of the reciprocating engine, an auto- 
matic reducing valve connected to the steam boilers 
is so set that it will open whenever the pressure falls 
below the atmosphere, and deliver live steam to the 
regenerator. 

The practical results obtained by this installation 
are highly gratifying. It became possible for the mill 
to shut down two 250-kilowatt engine-driven genera- 
tors which formerly operated the mill, and for a coy 
siderable time the turbine plant took care ai thé entire 
electrical load of the mill, utilizing onky the exhaust 
of the blooming engine, and using live,steam from the 
boilers only when the blooming engine was shut down 
for an abnormal length of time. The installation has 
resulted in saving the amount of coal necessary to gen- 

> erate the steam fois wv required for running the gen- 
erator engines, a saving estimated at from $10,000 to 
$20,000 a year- Tests of two hours’ duration of the 
exhaust-steaM turbine showed that the average press- 
ure vuder the controlling valve was 24.85 pounds; the 
ay-rage vacuum at the exhaust casing, 26.40 pounds; 
+e average consumption of steam per brake horse- 
power per hour at the turbine was 33.7 pounds; and 
the average brake horse-power at the turbine shaft 
was 869. Finally, the total cost of the plant, includ- 
ing oil, attendance, maintenance, and fixed charges, 
was 0.299 cent per kilowatt hour; these figures being 
based on a delivery of 51 per cent of the total possible 


kilowatt hours of the turbine, if it had been operated 
at its rated load during the three auonths 


steam plant was running at nearly full capi 
0 
FORMER CHIEF ENGINEER STEVENS ON THE 
CANAL. is 
It will be remembered that Mr. John F. Ste 
former Chief Engineer of the Panama Canal, wa 
ported in the daily press as having a few weeks- 
delivered an address at New Haven, in which he jaade 
certain drastic criticisms of this great work. We are 
glad to note, however, that extracts from a full copy 
of his paper, recently published in an esteemeti con- 
temporary, show that the press reports were entirely 
unjustified. What he said was confined largely {to an 
account ,of the difficult work of organization 
confronted him, and occupied practically all his Jatten- 
tion while he remained ie Isthnius. ‘TH work 
consisted in {he-recvustruction of the Panama Railroad, 
which was absolutely . essential before the enormous 
yardage of excavation to be done could possibly be 
handled, and the gathering together and making pro- 
vision for the great number of skilled and unskilled 
laborers and clerical and supervising forces requisite 


* to carry on the work. 


Mr. Stevens makes no criticism of “the general plans 
of the canal; and it is well worthy of note that he 
went to the Isthmus inclined to favor a sea-level canal, 
but after making a personal study of the conditions, 
abandoned it in favor of the high-level, lock canal now 
being built. During his term of office, he recommended 
the construction of locks at Miraflores and Pedro 
Miguel, instead of at La Boca—a change which has 
recently been approved. Two hundred millions | of dol- 
lars, in addition to the money already paid ‘to the 
French company and to the Republic of Panama, should 
complete the work as planned originally, though, be- 
cause of changes since made in the locks, the cost 
must now be greater. It is Mr. Stevens’s opinion that 
after allowing proper time for contingencies, the canak 
should be in active operation in seven years from the 
present time. 
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METCHNIKOFF’S THEORY OF LONGEVITY. 

A great many endeavors have been made to fix the 
duration of human life, and of animal life in general, 
within limits prescribed by a definite law. The fact 
that large animals live longer than smaller ones has 
been made the basis of the statement that the total 
duration of life is proportional to the time required 
to reach maturity, since the duration of the period of 
development of an animal usually varies with its size. 
This relation is not a simple one, however, for the 
horse, entirely adult at four years, lives to forty years 
of age in many cases. The sheep, on the other hand, 
not fully developed until its fifth year, is quite senile 
at fourteen. . 

The period of gestation, also, has been taken as the 
main factor for the computation of length of life. Too 
many exceptions are present in this case to make the 
deduced conclusions reliable. The horse, again an 
instance, passes through a longer period of embryonic 
life than-does man, yet it does not live more than 
half as long. Sex apparently has nothing to do with 
the case, for men and women both seem to have about 
the same extent of life. 

Among the invertebrates, great ages are sometimes 
reached. Sea anemones have frequently been kept in 
captivity for over sixty years. Some marine bivalves 
(Tridacna gigas) live to sixty or a hundred years. 

In spite of the variability of the life periods of 
insects, some reach truly great ages, comparatively 
speaking. Our American seventeen-year locust (Cicada 
septemdecim) lives in the larval stage alone, as the 
name implies, seventeen years. 

Reptiles like the tortoise and the crocodile are very 
long-lived also. Crocodiles have been kept in the Paris 
Museum of Natural History for more than. forty years 
without showing signs of senescence. In- the garden 
of the Governor. of Cape Town, a tortoise has ‘lived for 
eighty years,. and is believed to have reached the two- 
hundred:year mark. Another, . a native. of the Gala- 
pagos Islands, .is-known to be 175 years old.- The natu- 
ral inference is that in cold- blooded. animals the 
changes of. metabolism are so slow that the organism 
is not.as.rapidly altered as in the warm-blooded forms. 
The truth of this-statement has yet. to be proved. 

The commoner life of birds is for from 15-to 20 
years: Canaries have lived in captivity for from 19 
to 20 years; gold finches, up to 23 years. Parrots often 
reach 80 years, and not infrequently a hundred. A 
raven is known to have reached 69 years, and another 
50. In the royal park at Sch6nbrun, near Vienna, a 
white-headed vulture died at 118 years, and a golden 
eagle at 104. 

Going up the scale of development, we find that life 
is still shorter among the mammals. Blephants seldom 
live over 100 years. The number of years lived by 
sheep and by horses we have mentioned before. 

Upon inquiring into the causes of these variations 
in duration of life, Metchnikoff finds the key in the 
digestive system. The organs of respiration, circula- 
tion, and of urinary excretion show no great differ- 
ences in the various forms of creation. When, how- 
ever, we reach the digestive tract, the whole aspect 
changes. This is. most markedly shown in birds, for 
in the various species, fhe greatest differences in length 
of life and in the composition of the digestive tract 
are found. 

As spoken of before, parrots are very long-lived. 
They have a very simple alimentary canal, and a very 
small number of intestinal microbes, owing to the 
short time that matter remains in the intestine. 
Astriclus and other cursory birds, provided with a 
well-developed cecum, show profuse and varied intes- 
tinal flora. They approach the short-lived mammals 
in length of life. If length of life is due to freedom 
from intestinal microbes, a preventive of bacterial life 
must be found. This, according to Metchnikoff, seems 
to exist in lactic acid. 

That lactic acid is a preservative is a time-honored 
fact. Meat is often preserved in sour milk: Milk 
itself undergoes lactic fermentation, but it decomposes 
only under the conditions most propitious for decom- 
position to take place. Sauerkraut is the product of 
lactic acid fermentation, and owes its keeping quali- 
ties to this: substance. The races living upon the. vari- 
ous preparations of sour..milk are usually found -to 
attain remarkable ages..Cases, both ; individual and col- 
lective, of great. Age in those. living on-a.diet of 
curdled milk are almost too numerous to mention. A 
few, however, may . prove. instructive. Metchnikoft 
gives.an account of one Riley, who was shipwrecked 
on the western coast of Africa, and was enslaved by 
Arabs. He says members. of the tribes with-whom he 
came in contact were two or three hundred years old. 
That these figures are too high is only. too probable, 
nor can they be taken as more than indieations, . yet 
they .are.not without interest, since these Arabs lived 
upon-camel’s milk, fresh-or soured. 

In. Bulgaria there is a .surprising number of .cen- 


* The Prolongation of Life. Optimistic Studies by Elie Metchnikoff, 
sub-director of the Pasteur Institute, Paris. The English Translation by 
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tenarians; the staple food in Bulgaria is yahourth, a 
soured milk. A laborer of Verdun, Ambroise Jaulet 
by name, died in 1751 at the age of 111 years. He 
“ate nothing but unleavened bread, and drank noth- 
ing but skimmed milk.” 

Curdled milk and other similar milk products are 
the result of the action of lactic-acid bacilli, which 
produce lactic acid at the expense of milk sugar. In 
most of these soured milks there are too many differ- 
ent kinds of microbes, often pernicious, associated with 
the bacillus actually causing the desired fermentation. 
Therefore it is best to procure some form of ferment 
which is known to be pure. The preparations of the 
Bulgarian bacillus are the best for this purpose, accord- 
ing to Metchnikoff. 

The Bulgarian bacillus was isolated from aie 
by M. Massol. It produces lactic acid in large quanti- 
ties, while very small quantities of other acids, such 
as acetic and formic, which are somewhat injurious, 
are formed. ; 

The method of preparing soured milk advocated by. 
M. Metchnikoff is as follows: “After the milk. has 
been boiled and rapidly cooled, pure cultures of the 
lactic microbes are sown in it in sufficient quantities 
to prevent the. germination of spores already in the 
milk and not destroyed by. the boiling. The fermenta- 
tion lasts a number of hours, varying according to the 
temperature, and finally produces a sour curdled milk, 
pleasant to the taste, and active in preventing intes- 
tinal putrefaction. This milk, taken daily in quanti- 
ties of from 300 to 500 cubic centimeters, controls the 
action of the intestine, and stimulates the kidneys 
favorably.” : 

The bacilli may also be taken dry as small pellets, 
but a goodly quantity of. sugar-containing material, 
such as jam or the like, must be taken with each tab- 
let, to furnish the necessary material from which -the 
microbes can produce the. lactic acid. 
claims that he has been himself benefited by his 
treatment. 

9 
COPPER-CLAD STEEL. 

By a curious anomaly, steel is at once the strongest 
and the weakest of metals. Its frailty lies in the 
scant resistance which it is able to offer to corrosion, 
even when painted. By still another curious anomaly, 
copper is at once a weak and a strong metal.. Its 
strength lies in its wonderful ability to resist corro- 
sion. If it were possible to cover the corrodible steel 
with non-corrodible copper, a problem of vast technical 
importance would be solved. 

Perhaps the most obvious way of utilizing the prop- 
erties of copper is to deposit it on the steel electro- 
lytically. But it. has been found that between the 
two metals a film of moisture is impounded, which in 
time causes the steel to corrode and the copper to 
peel off. A French inventor then hit .on the idea of 
drawing a copper tube over the steel. Still the 
moisture-filled space existed. 

The latest solution, and apparently a successful one, 
is offered by J. Ferreol Monnot. Instead of drawing 
one metal over the other, he welds thé two together. 
Broadly stated, his process consists in thoroughly 
cleaning a base or core of the steel; bringing it up 
to a welding temperature without permitting access 
of air and consequent oxidation during heating; con- 
tacting with it on the cleaned surfaces a_highly- 
heated, or “supermolten,” mass’ of molten copper; 
segregating from the mass in immediate proximity to 
the base a layer of the thickness desired in the subse- 
quent compound ingot; allowing the base and coating 
layer to cool under or during compression; and draw- 
ing the compound ingot so formed to produce the 
drawn wire desired. The steel core or base used may 
be an ingot, bar, bloom, billet or other commercial 
form, and may be of any desired cross-section, as 
round, square, oval, etc., and of any size. 

If the billet is to be made into structural steel wire 
or rods, where resistance to the corrosion of the 
elements is alone desired, the copper coating can be 
very light, indeed as low as ten per cent, by volume, 
of. the steel.. If, however, the wire is to be used for 
the transmission of electric current, the coating is 
made Heavier, in order that it may present less re- 
sistance to the current. Hence 30 per cent, 40 per 
eent, and 50 per cent of the conductivity of.a copper 
wire of the same size is produced, with consequent 
great increase of tensile strength, because of the pres- 
ence of. the steel. When the billet leaves the coating 
department, it passes through mammoth steel rolls, 
where the diameter. is brought down .to a final size of 
3% inch. and. consequent length. These rolls of wire 
are then sent into the drawing department, where 
wire as small as a hair can.be turned out. Most won- 
derful of. .all,-the copper remains on the steel in the 
same proportion originally found in the billet. The 
same rolling mills and drawing dies that handle steel 
alone are ised. 

The next step will naturally be the adaptation of 
the process on a larger scale, for the covering of the 
immense steel girders used in our modern office build- 
ings and other structures, 
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Copper-clad wire can be. made into any kind of 
standard or twisted cable for ship rigging, catenary 
suspension, and the like. 

When steel is drawn or made into springs, neces- 
sarily when hot, a resultant scale of iron oxide ma- 
terially reduces its strength. Copper-clad metal cannot 
oxidize. thus, because the steel does not come into 
contact with the air. 

Shells or cartridges are not loaded in time of peace 
in any quantity, because of the deleterious action of 
brass and smokeless powder upon each other. Brass 
is used because it provides more strength than copper, 
which has no-such effect. 

0 
MACHINE FOR MAKING WINDOW GLASS. 

Readers of this journal will doubtless remember an 
article published in these columns in the issue of Decem- 
ber 1, 1906, describing a new machine invented by. Irving 
W. Colburn, Franklin, Pa., for the making of window 
glass. The machine in question is the first of its kind 
which has ever. been successfully introduced for the 
commercial manufacture of window glass. It draws a 
continuous ‘sheet of glass 42, inches in. Width (a]though 
there is. no limit of the width) at a linear speed of 
56 inches a minute for single strength, and 48 inches 
a minute for double strength. This it does without 
the assistance of the gatherers, blowers, snappers, and 
flatteners usually.employed in glass plants. The only 
skilled men employed are the cutters and the superin- 
tendent. The cutters will some day give way to auto- 
matic: devices. With three men and six boys more 
glass and better glass can be made by the machine 
than by thirty-nine men with the cylinder process. 
At present the plant. is. running twenty-four hours a 
day, three shifts of eight hours each. 

In the article mentioned only that portion of the 
machine, was described which is actually concerned in 
the process of drawing the sheet from a ‘pot of molten 
metal. The subsequent stages through which it passes 
were not discussed because at that time the machine, 
although in full operation, was still unprotected by 
patents, and could not be described in its entirety. 
Those of our readers who were interested in our pre- 
vious article will find in the current SUPPLEMENT & 
complete illustrated description of the machine in 
which the mechanical process for drawing glass into 
a sheet 2d for conveying it through the lehr to the 
cutting table is fully discussed. 

2 
THE CURRENT SUPPLEMENT. 

The current SUPPLEMENT, No. 1689, contains among 
many interesting articles, papers on “Malleable Cast- 
ings made by Melting Wrought Scrap in the Crucible 
and in the Open-Hearth Furnace,” “Washing and Coking 
Tests of Coal,” and “Machine for Drawing Window 
Glass Continuously in Any Width.” Prof, Watson’s 
treatise on the elements of electrical. engineering 
passes to its seventeenth installment, in which trans- 
formers and transformer systems are discussed. Prac- 
tical problems involved in the Edison concrete house 
are presented by Percy H. Wilson. E. L. Elliott tells 


‘something of the magnitude of _the lighting industries. 


Prof. O. N. Witt discourses instructively on gases and 
vapors. The life of a radioactive element is presented 
by A. T. Cameron. Flying-machine inventors will 
read with interest an article on the Cornu helicopter, 
in which article very complete information is given 
about this novel machine. The third installment of 
Dr. Everette’s paper on the formation of mineral veins 
appears. 
—_________-—-e +40 _-_-__- 
MOTORS FOR VITICULTURE. 

The application of motors for agricultural purposes, 
and especially for viticulture, is attracting considerable 
attention in Europe. In view of this fact, the interna- 
tional competition for motor machinery for viticulture 


‘to be held at Palermo, Italy, the coming autumn is 


interesting. A royal decree sets forth that the ma- 
chine adjudged the best will be awarded the diploma 
and about $2,000, and that the minister of agriculture 
will purchase two of this. class. The second prize 
consists of a gold medal and about, $600. Application 
for admission must be sent to the minister of agricul- 
ture at Rome not later than August: 15, and the ma-. 
chines or apparatus must reach Palermo by the 16th of 
October. 
—_—_—_—_——___—_ >>> - a 
THE WRIGHT AEROPLANE EXPERIMENTS, 

Although we have been unable to authenticate the 
2-mile flight of the Wright brothers’ new aeroplane 
noted in our last issue, nevertheless ‘these two secre- 
tive gentlemen are apparently experimenting with suc- 
cess at their old camping ground near Kitty Hawk, 
on the coast of North Carolina. According to the 
newspaper dispatches, they are making short flights 
almost daily for the purpose of testing a new steering 
device, and they expect shortly to make a long-dis- 
tance flight along the coast. On the 8th. instant the 
longest of ten flights made is reported to have been 
about 1% miles’ in about 2 minutes. The engine of 
the aeroplane is said to be a 4-cylinder French water- 
cooled motor of 30 horse-power, weighing 150 pounds, 


348 


THE “CATERPILLAR’? TRACTOR. 
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

‘or some months past the British military authori- 
ties have been experimenting with a new type of 
tractor for the haulage of heavy vehicles over rough 
and unstable ground. This machine represents a 
new development in traction. Briefly, its object is 
to crawl over the ground, there being a series of feet 
disposed along the periphery of two heavy side chains 
passing over fore and aft wheels. As this chain re- 
volves, the feet are successively brought into contact 
with the ground, thereby impelling the machine for- 
ward or backward. Because of its peculiar movement, 


Motor. 


the soldiers at the Aldershot military center, where 
it is in operation, promptly christened it the “cater- 
ool 
The“engine is the invention of Mr. David Roberts, 
M.I.M.E., to whose courtesy we are indebted: for the 
information contained in this article and accompany- 
ing illustrations. It was evolved as a result of the 
difficulties encountered in transport operations during 
the South African war, where the heavy guns. could 
be hauled only by powerful traction engines, but the 
movements of which were hampered by the absence 
of suitable roads. Much of the country in which the 
military operations were conducted was either rough 
and broken or sandy. The wheels of the traction 
engines sank up to their axles, and were only extri- 
cated with difficulty. Numerous gullies and torrents 
also constituted a severe obstacle to progress. In 
view of this limited radius of action possible with 
traction engines of the ordinary type, the military 
department encouraged the evolution of a new. design 
of tractor, to which rugged configuration of the 
ground or unstable earth would offer no impediment. 
The present apparatus is the outcome of this inves- 
tigation, and it has proved remarkably successful, 
hills, banks, marshy, sandy and rough soil, ditches, 
and other obstacles being negotiated with equal facility 
and at fair speed. 

The engine acquired by the War Office develops 


La 


General View of the 30 to 35-Horse-Power Caterpillar. 
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about 40 horse-power. The motor. is of the Hornsby 
double-cylinder internal-combustion heavy-oil type. 
The military engineers submitted the chain tractor to 
a prolonged series of heavy trials in the sandy and 
swampy stretches in the vicinity of the Aldershot 
camp, the results of which exceeded anticipations. 
Owing to the success of these experiments, the inven- 
tors built a second oil-engine-propelled tractor, develop- 
ing some 20 horse-power, and in order to demonstrate 
the capabilities of the gasoline motor in the same 
field, constructed a 30 to 35 horse-power motor car 
with trailer. The latter two, though of less horse- 
power than that constructed for the War Office, present 


May 16, 1908. 


carrying wheels pass over the inside track. The 
upper part of the chain pulled over by the. driv- 
ing wheel moves forward, and is guided by the front 
sprocket wheel to form-a:fresh and endless track. The 
weight. of the tractor being carried on the long curved 
inverted arch of the chain, the pressure on the 
ground varies with its condition; and while on hard 
roads the pressure is less than with ordinary wheels, 
on soft ground the weight is so distributed that it can 
travel with safety where draft animals may not ven- 
ture. The grip on the ground is vastly greater than 
it is with ordinary wheels, so that great loads can 
be hauled over ground which has hitherto been im- 
passable. The chain track has a radius which. is 
equal to a wheel 38 feet in diameter. 

When it is required to turn, one of the chains is 
braked hard and the other allowed to travel. 

In the gasoline tractor the whole weight of the 
vehicle is supported and balanced on the two inner 
wheels, midway between the end wheels and engaging... 
with the inner lower surface of the chain, there being 
two such wheels on ejther side. The small wheel 
mounted above these simply takes the weight of the 
upper part of the chain. In the larger oil tractor 
built for the War Office three wheels are disposed on 
either side to fulfill this end, but we understand that 
the first-named arrangement has proved more satis- 
factory, and will be adopted in all future vehicles. 

Steering is effected by a wheel mounted in the usual 
manner, the rotation of which in either direction 


The Tractor About to Descend a Sand Bank with a 5-Ton Trailer. 


the same features and perform the same remarkable’ 


achievements as the more powerfully equipped engine 
now in use at Aldershot for the haulage of heavy field 
guns, baggage, and general military stores. 

The design of the engine is disclosed in the accom- 
panying illustrations. An endless chain _ travels 
around driving wheels of substantial steel construction 
and provided with teeth on their- periphery so as to 
form enlarged sprockets. The chain track is provided 
on its outer surface with a number of feet shod with 
ruvber or wooden treads tied together with inter- 
mediate locking links, which render the bottom por- 
tion of the chain rigid, so as to form an arc with a 
radius of about 19 feet. The links which render the 
chain rigid when pressure is exerted from the outside 
make it flexible on the inside, so that it bends around 
the two sprocket wheels situated at either end of the 
are. The rear one of these is the driver, which, the 
‘sprockets being engaged on the links, propels ‘the 
engine by pulling at the chain, the latter being held 
to the ground by the weight, while the weight- 
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A CURIOUS MODE OF PROPULSION. 
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‘brake. 


operates the brakes controlling the movement of the 
chains. For instance, if it is desired to turn to the 
right, the steering wheel is revolved in that direction 
as usual, and in so doing applies the brake to the 
right-hand side. of the compensating gear, the radius 
of the turn varying with the pressure exerted by the 
It will thus be seen that steering is perfectly 
simple and effective, and should the vehicle be caught 
in unusually difficult ground, it can easily. extricate 
itself by a slewing or worming action with the steer- 
ing gear. 

Owing to the increased area of the surface brought 
to bear upon the ground, not only is the weight dis- 
tributed over a larger area, but an increased adhesion 
surface is secured. Consequently, even when passing 
over the softest soil, it does not sink to any depth, 
while at the same time, even upon loose or slippery 
surfaces, a firm: purchase can be obtained without the 
slightest tendency .to slip or skid. 

The experiments conducted with the vehicles have 

(Concluded on page 351.) 
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RANGE AND POSITION FINDERS FOR COAST ARTILLERY 
FIRE CONTROL. 

With the near approach to completion of the com- 
prehensive system of artillery defense of the harbors 
of the United States recommended by the Endicott 
Board in 1886, the question of an efficient adminis- 
trative and tactical control of the fire from the vari- 
ous gun and mortar batteries has become one of vital 
interest. The building of gun emplacements with 
their defensive parapets, magazines, etc.; the mount- 
ing of gung and mortars on modern carriages; the in- 
stallation of electrical power plants for lighting, 
manipulating the guns, and for ammunition service— 
these are but the preliminary steps toward effective 
harbor defense. Position-finding service must be pro- 
vided, powerful searchlights .installed to 
sweep the water approaches at night, mine 
defenses laid down, elaborate means of com- 
munication between the various defensive 
units installed, and land defenses provided 
to protect the fixed: armament from possible 
capture: by landing parties operating from 
the rear. 

In addition to this material equipment, it 
is necessary to maintain a force of trained 
artillerists, and because of the highly tech- 
nical character of the duties of the artil- 
lery soldier, picked and carefully trained 
men alone are suitable for the work. The 
duties require special mechanical and elec- 
trical knowledge on the part of the men, 
and since the pay is relatively small com- 
pared with that obtained for similar work 
in civil life,-it is not surprising that the 
War Department finds it difficult to maintain 
our coast artillery: garrison at full strength. 

Artillery fire control, as developed in our 
eoast defenses, is.the result of an ‘elaborate 
series of experiments covering the past 
gighteen years-and recorded in the reports 
of the’ Beard of Ordnance and: Fortifications 
during this period. ‘Fhe fundamental: basis 
ef every modern system of artillery fire control is the 
range-and-position-finding service. This is due. to the 
fact that with the high initial - velocities, fiat trajec- 
tories, and long: ranges of modern high-power guns, 
the use of an accurate instrument for quickly and auto- 


matically. determining the exact position of. the’ target. 


at‘ the moment of firing, has become an absolute-neces- 
sity. ; 

In the case of a moving target (the real war target 
is always in motion) the time element has first con- 
sideration, and this for the reason that the delay of a 
second or two in firing will often mean the loss of a 
shot. In one second of time, .a moving warship may 
change its range five, ten, or even fifteen yards, accord- 
ing to its speed, with a corresponding change in its 
direction from the gun. The old-fashioned method of 
finding the range, by firing several trial shots, is now 
out of the question with any except machine guns and 
rapid-fire guns of the smaller calibers. The method is 
prohibitively costly, since’ the money value of the am- 
munition expended in finding a single range may equal 
the first cost of a range finder; while -the latter is 
more accurate and far more durable than the gun itself 
and is always available when the battery is’ in service. 


. plotting station. 
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The distinction between range finders and position 
finders should be clearly understood. The former are 
more simple in construction and less expensive; but 
since they find ranges only, and must be used for 
direct laying at or very near the gun, or in conjunc- 
tion with a more or less complicated system of calcula- 
tions and replotting, they are seldom used as inde- 
pendent instruments. Position finders determine both 


the range and the direction of the target, the direction 
being usually expressed in degrees and hundreds of 
a degree of ‘azimuth,’ or the horizontal angular dis- 
tance of the object from the meridian. These instru- 
ments may be located at the battery, or at.very con- 
siderable distances from the battery, and in either case 
they may be used equally well for direct or indirect 


The Lewis Depression Position Finder. 


laying of the gun. Two general classes of position 
finders afe in use for coast defense, namely: 

1. Depression position finders, in which the work- 
ing base is vertical and comparatively short, being the 
height of the axis of the instrument above sea level at 
the moment of taking an observation. 

2. Horizontal base position finders, in which the 


‘working base is the comparatively long distance be- 


tween two instrumental stations in which only hori- 
zontal angles are measured. 

With instruments of the second class, the base end 
stations must be in reliable electrical communication 
with each other and with a third, known as the re- 
A much larger number of operators 
and more time are necessary than with depression in- 
struments. On account of the number of stations and 
operators required; the difficulties experienced in 
promptly identifying the target; the length and com- 
plexities of the lines of communication, and their un- 
reliability for work at night; horizontal base positien 
finders are used, if at all, only in connection with the 
depression instrument, or where the height of the 
battery and surrounding fortifications is too low to 
afford proper elevation for mounting an instrument of 
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the depressive type. The theory of the depression po- 
sition finder, as illustrated in the accompanying sketch 
of a mortar battery, is based upon the properties of 
the triangle, by which if two angles and the con- 
tained side be known, the length of the other two sides 
may be calculated. The position finder is mounted on 
an elevation of known height above sea level, and 
the angle at the instrument is found by directing the 
telescope upon the distant ship. The vertical height 
above sea level representing one side of the triangle 
is known, and the angle formed by the vertical and the 
horizontal line to the ship at sea level is ninety degres. 
These data, modified by proper corrections, as given 
below, enable the other sides of the triangle to be 
computed, thus giving the exact range or distance of 
the ship. The most serious difficulties to be 
overcome: in-the production of a_ depression 
position finder sufficiently accurate for coast 
artillery use are the following: 

’ 1. The short vertical base of triangula- 
tion. (the height above sea level of the hori- 
zontal axis of the telescope at the moment 
of observation) varies constantly with the 
rise and fall of the tide. 

2;.-The- ranges must be measured along 
the are of a great circle, and the automatic 
triangulation work of the instrument must 
mechanically and automatically. compensate 
-for, effects of the earth’s curvature. 

38. Atmosphervic refraction, which continu- 
ally varies‘-in amount under the constantly 
changing conditions of the air with respect 
to heat, light, moisture, motion, etc., is often 
a‘serious disturbing factor, unless. mechani- 
cal means are provided for quickly applying 
a@ proper. correction. 

4. Since the range is found by following 
the distant water line of the ship by means 
of a telescope, it is essential that this tele- 
scope be specially designed for the work. 

The American government is indebted to 
Major I. N. Lewis of the Coast Artillery for 
the initiation and perfection of its depression position- 
finding service. The position finder known by his 
name, the first of its kind produced in this country, 
was developed by the inventor under the auspices of 
the Board of Ordnance and Fortifications between 1888 
and 1896. It was officially adopted as the standard 
type for harbor defense in the latter year, and during 
the war with Spain a large number were purchased 
and installed. More recently other position finders, 
embodying numerous mechanical changes and improve- 
ments in the type, have been produced, and various 
models have been tested and adopted for use. The 
list now includes the Rafferty, the Warner & Swasey, 
the Whistler-Hearn, and the . Bausch-Lomb-Seag- 
muller. 

A few months ago the War Department conducted 
an exhaustive series of competitive trials of depression 
position finders at Fort Wadsworth, New York. The 
conditions of the tests were made to approximately 
simulate those of actual war. The official report of 
the Artillery Board giving the results of the tests is 
published in the January-February issue of the Journal 
of the United States Artillery. The observations, 
taken on fixed and moving targets, day and night, 


The position finder is Jocated in @ masked position on some stitapie elevation of known height above tide level. This height rorms the pave for calculating the tnangie. The angle at the base is 90 degrees ; and the angle 
at the instrument being observed, the distance to the ship is calculated. This is done automatically and instantly by the instrument, 


BIRD'S EYE VIEW OF TYPICAL MORTAR BATTERY, WITH POSITION FINDER ON ADJOINING ELEVATION, 


© 1908 SCIENTIFIC AMERICAN, INC 


350 


under all conditions of weather and water, for a period 
of five weeks cover in all more than 50,000 separate 
range readings. No such. exhaustive trials have ever 
before been undertaken in any service, and the results, 
as shown in the report referred to, are excéedingly 
gratifying, the Lewis depression finder being adopted 
as the standard for the Coast Artillery Service on the 
grounds of accuracy, simplicity of construction, ease 
of adjustment and operation, superiority of telescope, 
stability and permanency of adjustment, and adap- 
tability to change of height. The results of obser- 
vation, according to this report, show an average error 
of all ranges on this instrument of 244 yards as 
against 35.1, 38.9, and 55.8 yards. for the three other 
competing instruments. The accompanying .photo- 
graph shows the new model instrument completely 
assembled ready for use. It consists of a 500- 
pound cast-iron pedestal supporting a brass 20- 
inch table and all moving parts. The masonry or 
concrete foundation pier, 3 feet in diameter, is 
sufficient to hold the instrument accurately in 
azimuth adjustment. The range scale reads from 
1,500 to 12,000 yards, and it is properly corrected 
for effects of earth curvature and normal at- 
mospheric refraction, while an_ easily-applied 
thumb screw connection is provided to compen- 
sate for effects of abnormal refraction. 
ot 0 Oo 
Structure of Hailstones, 
BY CLEVELAND ABBE. F 

There are three plausible hypotheses as to the [ 
origin of the snowy ice at the center of a hail- 
stone. 

(a) The hailstone may have begun with the for- 
mation of a ball of snow, and the clear ice may be 
a deposit of cold water, frozen a few seconds later 
by the cold of the surrounding atmosphere. In this 
case the air that is mixed with the snowy ice at 
the center would be compressed by the freezing of 
the surrounding clear ice, and would be liberated 
as a bubble when the hailstone is melted under 
water. 

(b) The nucleus of the hailstone may have been 
at first a large drop of water, containing dissolved 
air, which is forced out by the process of freezing, 
precisely like the bubbles of air that are seen in 
cakes of artificial ice. Cold water can dissolve 
an appreciable percentage of its volume of air, all 
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THE ANNULAR ECLIPSE OF THE SUN IN 
JUNE, 1908. 
BY PROF. FREDERIC R. HONEY, TRINITY COLLEGE. 

During the year 1908 there are three solar eclipses. 
The first occurred on January 3, and was described by 
the writer in an article in the ScienTIFIC AMERICAN for 
December 28, 1907. This eclipse was total, but the 
path of totality was wholly confined to the Pacific 
Ocean; and as a partial eclipse, it was visible from a 
very limited land area. 


The accompanying figures illustrate the second 


eclipse, which will occur on June 28. During the inter- 
val of nearly six months, the earth will reach a point 
in its orbit nearly opposite that of January 3. 


Fig. 1 
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of which is extruded when water freezes; a bubble 
of highly compressed air might thus be formed at 
the center of the hailstone. If such a hailstone be 
melted in cold water slowly, all of this air will be 
redissolved, and no bubble will be seen to rise to 
the surface. If the stone be dissolved in hot water 
rapidly, or especially if the stone be crushed for- 
cibly and quickly under water, the air may escape 
as a bubble without having had time to be re- 
dissolved. 

(c) A hailstone formed of pure water that has 

had no opportunity to absorb or dissolve air can 
be reduced to a temperature far below freezing, 
but will eventually suddenly turn to ice, at which 
moment its temperature will rise to 32 deg. F., 
and it will assume a crystalline structure, so as to 
resemble snow. Such a hailstone has, therefore, 
a snowy nucleus without any inclosed air, and on 
being melted under water will, of course, show no 
bubble. In fact, the central space is occupied, not 
by air, but by the vapor of water only, and as the 
pressure is very small, we may liken this to @ par- 
tial vacuum. 

All these three forms of hailstones, and other 
forms as yet unthought of, are possible; and if we 
could invent methods of distinguishing between 
these three kinds of hailstones, we should have a 
better knowledge of what goes on in the upper ‘air 
during the formation of hail. 

Those who have proper conveniences will find 
that the study of hailstones under polarized light 
gives additional information as to their crystalline 
structure, but has not as yet told us much about 
the process of formation. 

As ice is a poor conductor of heat, it is worth 
while to make some effort to determine the tem- 
perature of the interior of a large hailstone. The 
external surface may safely be assumed to have 
the temperature of evaporation-or the average wet- 
bulb ‘temperature prevailing in the lower thousand 
feet of air through which the hail. has rapidly fallen, 
but the center must be at'a temperature more. nearly 
corresponding to that at which the nucleus was formed. 
There is, therefore, a state of strain that should ‘be re- 
vealed by polarized’ light. The average temperature of 
the whole hailstone may be easily and directly deter- 
mined by. allowing hail to melt within a calorimeter, 
where the heat consumed ‘can be determined, and then 
the temperature be computed.—Monthly Review. 

or - 0 0 

In Denmark only the inter-provincial, the inter-com- 
munal and the international telephones are worked by 
the state, while the local telephones are worked by 
private limited companies, under concessions, 
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PATH OF THE ANNULAR ECLIPSE. 


is‘a plot of the moon’s orbit for the month of June, 
and may be compared with that of January. The orbit 
is here turned ‘half way around, and presents a view 
looked at from a direction opposite to that of Janu- 
ary 3. At the time of the eclipse of: January 3 the 
moon was. very near the descending node N’.’ On June 
28 she will be near the ascending node N. As already. 
explained, this page may be assumed to-represent: the 
plane of the ecliptic or the plane of the earth’s orbit, 
which for convenience may be regarded as horizontal. 
That: part of the moon’s orbit for the first half of: the 
month (represented by a full line) may be regarded 
as above the plane of the ecliptic; and the other half 
as below that plane. The position of the moon is 
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shown for each day of the month from the ist to the 
28th at Greenwich noon; and the position of the moon’s 
center is also repeated onthe 14th, at the time of full 
moon nearly two hours later (14d. 1h. 55.2m.). The 
position of the moon is shown on the 28th at Green- 
wich noon, and also at the time of the central eclipse 
at noon (28d.. 4h. 30.7m.). The direction in which the 
sun is seen is shown at intervals of seven days; on the 
7th at noon; on the 14th at. the time of full moon; on 
the 21st at noon; and on the 28th at the time of the 
eclipse. The positions of the sun and moon are here 
shown by their longitudes. As seen from the earth, 
they appear to move in the direction of the arrows 

A and a. If more than one eclipse occurs during an 

eclipse season, the interval between the eclipses ‘is 
about two weeks, i.e., the time occupied by the 
moon in traversing about one-half of her orbit. 
On the 14th, the date of full moon, when an eclipse 
might be looked for, the moon will be too far 
above the plane of the ecliptic to come within the 
earth’s shadow.’ (Fig. 2.) 

Fig. 3 represents the earth projected on a plane 
which is parallel to its axis, and perpendicular to 
the plane of the ecliptic. The meridians of Green- 
wich and those which are 90 deg. E. and W. are 
shown. The equator, the tropics, the polar circles, 
the parallel of Greenwich, and of 31 deg. 27.3 min. 
N. are also shown. The latter in longitude-66 deg. 
55.3 min. W. is the position of an observer marked 

ge O, to whom the central eclipse will be visible at 
: noon. In ‘the figure the’ position of Greenwich 
(marked G@)-and of the point O are situated on 
the invisible hemisphere. The arrow indicates the 
direction in which ‘the observer is looking. Since 
the sun is nearly four hundred times the distance 
between the earth and the moon, a line drawn’ to 
its center from the point O in the drawing, is 
nearly parallel to the plane of the ecliptic; and its 
distance from that plane does not differ very:much 
from the distance between the moon’s center and 
the plane of the ecliptic. Attention is called to 
the difference in the position of the observer dur- 
ing this eclipse from that occupied by him in the 
eclipsé of January 3.° In Jahuary the observer: 
was south of the equator, and looking toward. the 
right from’ Fig. 3. ‘In June the line of 
vision will be in the opposite direction from’ a 
point north of the equator. In both cases the ob- 
server’s position is above the plane of the ecliptic. 

The moon at the time of the eclipse will be very 
near apogee, and will therefore subtend an angle 
which is a little in excess of the minimum angle 
subtended this. year. Owing to the earth’s near- 
ness to aphelion, the sun will subtend an angle 
which also differs very little from the minimum. 
But the apparent diameter of the moon will be less 
than that of the sun. The moon’s disk at the time 
of the eclipse. will subtend an angle .of 29 min. 58 
sec.; and that of the sun, an angle of 31 min. 
31.4 sec. The result will be a narrow annular -area 
of the sun’s disk around the dark body of the 
moon, as shown in Fig. 4. 

Fig. 5 is a map of a portion of the earth’s sur- 
face. The heavy line shows the path of the annu- 
lar eclipse, in which is situated the point O corre- 
sponding to the position shown in Fig. 3. The 
dotted line incloses the land area from which a 
partial eclipse will be visible; the remaining area 
is limited to the Pacific Ocean. 

The maximum width of the ring of light sur- 
rounding the moon in an annular. eclipse, would 
evidently occur if ‘the moon were at apogee and 
the earth at perihelion at the same-time. The 
moon would subtend a minimum, and the sun a 
maximum angle. The maximum apparent diame- 
ter of the sun is 32 min. 35.7 sec.;, and the mini- 
mum diameter of the moon this year is -29 min. 
26.4 sec. If an annular eclipse occurred under 
these conditions, the width of the ring surround- 
ing the moon’s disk would be twice as great’ as 
that shown in Fig. 4. If Fig. 4 is held at @ dis- 
tance from the eye equal to one hundred and nine 
times the apparent diameter of the sun, here repre- 
sented, it will subtend the same angle as that sub- 
tended by the sun at the time of the eclipse.” A 
circle one inch in diameter placed at a distance 
of nine feet (= 108 -inches) from the observer, sub- 
tends an angle which is equal to that subtended 
by the-sun on: April 26, when the apparent diameter is 
a little greater than that.at the date of-the-. eclipse. 

OO +O 

The Boérsen Courier, Berlin; learns that the German 
Admiralty is: planning the erection of a new shipyard 
for repairs ‘in connection with the projected drydocks 
at Brunsbiittel, on the -Kiel Canal. The new yard 
will- be: employed only in case of need for the construc- 
tion: of small auxiliary vessels, its usefulness other- 
wise being restricted to dock traffic. Above all, the 
Admiralty wishes to have a-body of trained. workmen 
at the mouth of the canal, and to be sure of being 
able at any time to effect repairs at the exit of the 
canal at Holtenau. 
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THE “CATERPILLAR” TRACTOR. 
(Concluded from page 348.) 

been especially severe. In one trial a lorry loaded 
with three tons was hauled by five horses into a 
swamp, where the vehicle sank to the axles, and from 
which position the horses failed to extricate it... By 
means of the tractor, however, the load was. dragged 
out with ease. Similarly, a-two-wheeled vehicle laden 
with 15 tons was hauled into the swamp by four 
horses, and, after sinking into the loose soil, it resisted 
the efforts of the animals to withdraw it, the horses 
themselves sinking to a depth of two feet under the 
powerful effort they exerted. In this instance sim- 
ilarly the vehicle was quickly drawn out by the chain 
tractor. In order to demonstrate the efficiency of the 
chain track system itself over the ordinary type of 
wheels, two horses were harnessed to the chain. trac- 
tor, which represented a total weight of 3.75 tons, 
and with the engine gear disconnected to enable the 
chain to travel freely; it was easily hauled through the 
bog, neither the horses nor load showing any -ten- 
dency to become stalled,-while the imprint of the feet 
of ‘the chain was only about two inches. Subse- 
quently, the engine of the tractor was reconnected, 
and with a trailing load of five tons attached, the 
whole was driven through the swamp, and various 
maneuvers executed in the softest ‘part without im- 
posing the slightest strain upon the engine, thereby 
testifying to the value of the chain track system. 

The engine also displayed its unique- possibilities 
in the negotiation of obstacles in its path. When 
an ordinary wheel meets:such an obstruction, it has 
to. lift itself together with the whole of the super- 
imposed weight. In the case of this tractor, how- 
ever, the encountering of an obstacle simply gives a 
slight inclination to the chain track, which being 
raised forms a bridge for the weight gradually to sur- 
mount. 

Ditches, gullies; or fords can easily be crossed 
therewith. The chain tractor moves on until it 
reaches its critical point, the front overhanging the 
ditch, when the forward feet move gently on the 
farther side, and the rigid chain track forms a bridge 
over which the engine travels. Ditches which, owing 
to width. and depth, would be sufficient to bury the 
front steering or rear driving wheels of an. ordinary 
traction engine, can be easily and safely passed, over. 

In the case: of crumbling dry clay or. soft slippery 
soil, owing to the extended surface of the chain track 
upon which the weight-carrying wheels rest, the trac- 
tor does not sink into the ground; while owing to its 
extended and greater adhesion surface giving ‘enhanced 
purchase, considerable loads can be transported over 
soft clay and deserts, which would be impassable by 
other means. 

The engine has also remarkable hill-climbing capa- 
bilities, no matter what the nature of the soil may be. 
In the tests a. bank of soft clay 20 feet in. height, 
which when. measured gave a grade of 1 in 2, .was 
mounted speedily and without effort. Even snow. and 
ice offer no impediment to its progress, since it has 
hauled maximum loads- up. to. the ‘full: power of. the 
engine up hills: of 1 in 10.covered with ice.one inch 
in thickness: without slipping. or breaking the: ice, and 
without any additional. assistance in the way: of. spikes, 
sand, or gravel to give improved adhesion; the tractor 
simply relying upon the ‘grip provided by the surfaces 
of-its numerous feet. ; 

For haulage purposes’.the manufacturers have 
evolved a. special -chain, track for application to trail- 
ing vehicles, the utilization of which facilitates the 
éperations of the tractor itself and enables high speeds 
to be maintained under the most difficult circum- 
stances. Arrangements are being made whereby the 
system can be applied to gun carriages for field opera- 
tions, the weight of which precludes their being hauled 
through treacherous ground by. the general means in 
vogue. Efforts are also being made to simplify the 
system of., animal traction. ‘by- applying aAhe principle 
to the wagon, since trials have shown that horses can 
haul ‘vehicles thus. equipped: with far less exertion 
than the.ordinary:.wheeled- types: _. 

For the heaviest haulage work in. mountainous | dis- 
tricts, such: as the: transport: of a :4,7. or 6-inch naval 
gun,- where the grade: is in excess: of: 50.per., cent the 
system adopted, is. as follows: «The. tractor. first. ascends 
the- slope, paying ‘out- meanwhile a steel - eable to which 
the. trailing vehicle is.attached.. When? ‘the limit: of 
the cable is reached, the tractor is" chocked. and the 
trailer - hauled = up. behind by -means- of the. winding 
drum. on the tractor.. The trailer is.then chocked in 
turn,.and the tractor sent. ahead. .once. more;: -chocked, 
and the trailer hauled up a second. step,. this cycle 
of operations ‘being continued until the summit of the 
grade is attained. 

SaehatEEEREEREEEEEEEEIoneesatiinns._attcin cnet 

The Railway. Age .states -that 5;730,miles of- new 
track-.was: laid, in -the-United States in -190-7, being 8 
per “gent. less. than in-the. previous .year. 


miles; South Dakota, 385° miles; Florida, 841 miles; 
Texas, 314 miles; and Washington, 311 miles. 


_ The, States in, 
‘which largest - miltage “was taid- were™ Loutsiana; ~-422- 
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Correspondence. 


Auduben and His Snake Story. 
To the Editor of the SciEnTIFIC AMERICAN: 

Referring to the communication from Mr. George W. 
Colles in your issue of May 2, in reference to a former 
letter from Mr. W. N. Hutt on an alleged rattlesnake 
incident published by Audubon, it seems to me that 
the snake in question was much more probably a specti- 
men of Coluber obsoletus or Coluber guttatus than a 
black snake. The largest specimens of the latter would 
have quite a time in swallowing.an adult gray squir- 
rel, and it would be a good Square meal for the larger 
colubers even. Personally, also, I should consider 
Coluber obsoletus (our common chicken snake) more 
arboreal than the: black ‘snake, particularly when the 
greater rarity of the former in this section is con- 
sidered. 

No doubt Mr. Colles. is correct in his supposition 
that Audubon simply made a mistake in his species. 

Raleigh, N. C. H. H. BRIMLey. 

oo 
The Fourth Dimension Simply Explained. 
To the Editor of the ScrentTIFIc AMERICAN: 

Those readers who were interested in the above 
question, so clearly dealt with in your issue of March 
21, may perhaps be also interested in certain principles 
considered in a pamphlet by the. late C. C. Massey, 


which I hope will be published, and from which I 


have drawn. Consider a living being of some form 
existing in a universe of two dimensions. Then, for 
this being, there will be matter with the quality of 
resistance in two dimensions. For anything in this 
universe will occupy space of two dimensions, and so 
will exercise resistance against any ‘other thing touch- 
ing it. 

Now consider a living being in our space of three di- 
mensions. This being, as we know, lives in a universe 
of matter which has the necessary quality of resist- 
ance, and I think this being may be assumed to have 
a fuller and higher life in a fuller and higher uni- 
verse than the universe of two dimensions. 

But when this being of a universe of three-dimen- 
sional space considers a universe of two-dimensional 
space, it finds there is no matter and no. resistance in 
the universe of two dimensions! In reality, the being 
of two-dimensional space does not exist in a universe 
of matter and resistance; it only experiences matter 
and resistance because it is limited to an existence in 
a universe of two-dimensional space! 

In exactly the same way, a living being in a uni- 
verse of four-dimensional space would know that our 
universe of. three-dimensional space is not really one 
of matter and resistance, but one in which we experi- 
ence ‘matter and resistance, simply. because we are 
limited. to existence in three-dimensional space. 
> The: above -line of reasoning, if logical in the as- 
sumptions of the existence of-other spaces than that 
known... to.. ourselves, is still. as pure reason as. was 
Kant’s in his “Critique”; and I do not think this rea- 
soning is metaphysical. 

But the reader will understand. how,. metaphysically, 
this reasoning leads. us. to a. conclusion (with Kant) 
that. our ideas.of space (and time) are of space (and 
time) as subjective and. not objective. 

- F. C.. ConstTaBie, M.A., Trin. Coll. Cam. 

Gorlis Court, near. Bristol. 
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Official Meteorological Summary, New York, N. Y., 
April, 1908. 

Atmospheric pressure: Highest, 30.53; lowest, 29.28; 
mean, 29.93. Temperature: Highest, 79; date, 26th; 
lowest, 27; date, 5th; mean of warmest day, 68.5 date, 
26th; coolest day, 31.5; date, 4th; mean of maximum 
for the month, 59; mean of minimum, 42.2; absolute 
mean, 50.6; normal, 48.6; excess compared with mean 
for this month for 38 years, +2.0. Warmest mean 
temperature of April, 58, in 1878. Coldest. mean, 41, 
in 1874..-Absolute maximum and minimum of this 
month for 38 years, 90 and 20. Average daily excess 
since. January 1,- +12. Precipitation: 1.82; greatest 
in. 24 hours, 0.78; date, 30th; average of this month 
for; 38 years, 3:33. - Deficiency, —1.51. Accumulated 
deficiency since January 1, —1.74., . Greatest April. pre- 
cipitation, - 7.02, in 1874; least, 1.00, in 1881. _-Wind: 
Preyailing direction, N.- W.;..total movement, 11,279 
miles;.average hourly : :velocity, 15.7 miles; . maximum 
-velocity; 60 miles‘per. hour. Weather: Clear days, 13; 
.partly. -cloudy, 11; cloudy, 6;. on: which: 0.01 inch,. or 
more, of. -precipitation occurred,. 10. - - Thunderstorms, 
28th: Snow, trace, date 2d. ..Frost, light, 14th; heavy, 
17th. 

—_——__ oO or 

An Eighth Moon for Jupiter. 
_ The staff of Greenwich Observatory announce that 
they, have discovered an -.eighth satellite. of . Jupiter. 
During an examination of photographic plates of Jupi- 
ter,.Mr: Melotte, one of the assistant- astronomers, dis- 
covered ‘a -faint- marking -oseupy:ing - slightly. different 
positions. on the different plates. The satellite has a 
retrograde motion. 
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page of conundrums and jokes. 


‘on a thin brass plate. - 
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A MAGAZINE FOR THE BLIND. 

Undoubtedly the whitest printing plant in the world 
is that in whith the Ziegler Magazine for the Blind is 
published. The reason is obvious. No type is used, 
and no ink of any description is to be found except, 
of course, in the editorial room where pen, pencil, 
scissors, and paste are as essential as in every well- 
ordered editorial sanctum. The printing plant slaims 
to be the largest of its kind; for the monthly maga- 
zine it turns out contains fifty leaves or reading pages 
and has a circulation of about 8,000. The scope of 
the magazine is very broad. It gives a monthly re- 
view of current events, some standard literature, both 
prose and verse, short stories, a page of music, and a 
The last two pages. 
are especially popular. A keen sense of humor is to 
be found in all the blind, while the trained ear of a 
blind man appreciates good music and his nimble 
fingers readily learn to operate the strings or keys of 
a musical instrument. The magazine is endowed by 
Mrs. Matilda Ziegler, and except for a nominal -sub- 
scription of 10 cents a year to bring it within the 
postal requirements, it is circulated without charge 
to any person in the United States or Canada who 
can read the point alphabet. 

In the composing room of the plant there are two 
machines, one of which makes the plates for the New 
York point edition, while the other serves for the 
American Braille. Very unfortunately, both of these 
point alphabets are in general use in the country so 
that the magazine has to be published in two editions. 
The system of using raised Roman characters has been 
almost entirely displaced by the point systems because 
it is far easier to feel a combination of raised points 
than to sense the curves and angles of an embossed 
Roman letter. In, the point systems each character ig 
made up from one to six raised points variously ar- 
ranged in two rows of three places. In the New York 
point, which is the easier system of the two, thé 
rows are horizontal, while in the American Braille, a 
modification of the system developed by a blind French- 
man named Louis Braille, the rows are vertical. 

. The composing machines punch the point characters 
The keyboard of the machine 
with its black. and white keys looks like a small sec- 
tion of a piano keyboard. By depressing these keys 
in .various combinations the proper punches are 


, brought into active position and then, on working a 


treadle, the group of points is simultaneously indented 
in the brass plate to form a single character. When 


the representative of the ScrenTiFIc AMERICAN visited 


the composing. room the operator was struggling with 
the accents, umlauts, and various pronunciation marks 
of a German-English dictionary for the blind. Imagine 
learning a foreign language by touch! 

’ The. back cover page of each number of, the maga- 
zine is illustrated. Usually a map is shown and an 
illustration of some prominent structure, such, as the 
Brooklyn Bridge, or the Statue of Liberty.. In one 
of our engravings we illustrate one of the brass plates 
used for the back cover page. A translation. of the 
point characters has been written on the plate. for the 
benefit of our readers. These. cover plates must all 
be made by hand. Music is written by using different 
combinations of points for. notes of different . time 
value. No lines are used, so that to the ordinary 
seeing, person a page of music looks no different from 
an ordinary . reading page of the magazine. 

The page plates of the magazine are read by: a blind 
proofreader, because the blind can more readily, detect 
errors than could a seeing. person: Errors are noted 
by underscoring. The points are then obliterated by 
hammering them flat, after which the correct letter 
or word is punched in. 

The printing is done on a new type of press, espe- 
cially -built for the Ziegler Magazine, and it has a 
capacity of ten thousand pages per. hour. It will turn 
out in a day as much work as 320 men and 140 ma- 
chines could do by the old interpointing process now 
in use in England. A single month’s edition. of the 
Ziegler Magazine, if. printed by the interpointing 
process, would keep two men and one machine ' busy 
for two years.. ‘The new press is of a rotary . type, 
comprising a pair of rollers. The brass plates are 
secured , to one of the rollers and bear against a 
rubber blanket on the other roller. The paper. is fed 
between the rollers and is indented. by the . raised 
points on the plate. The paper is. moistened before 
being run through the press and after receiving the 
impression it must. be .dried. If the printing were 
done . on dry paper the point characters would be 
flattened down very quickly by. the pressure of the 
fingers" in reading. About 400, 000 pages a month must 
be. moistened, printed, and then spread out carefully 
to dry. Instead of the universal method of. moisten- 
ing paper by dipping each sheet separately, a. Sprink- 
ling .device is used with which the sheets may be 
thoroughly moistened, in bulk, thus effecting a great 
saving in time and: labor. At present the printing is 
done.on only one side of the paper, but it’ is ex- 
pected that both sides may soon be printed by using 
a fluted plate to protect one impression, while the 
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other is being made. This will double the capacity 
of the- press and. reduce the meee ‘to half its 
present bulk. 

After the sheets are dried they are placed in piles 
on a long table, the successive piles being so arranged 
that the magazine may be assembled by picking up 
the pages one at a time from consecutive piles. The 
work is done by ‘girls, as is also the binding of the 
magazine. It is the policy of the Ziegler Publish- 
ing Company to employ blind operatives as. far as 
possible, and this part of the work’ is ‘especially: 
adapted for such hands. Not all the girls -in: this 
department are sightless, but it has been noticed that 
the blind attend more strictly to their. work and make 
fewer mistakes than their seeing associates. -In’ the 
foreground, at the center of the picture of the assem: 
bling table, is a girl who, in addition to being. blind, 
is a deaf mute. The chance of working at the print- 
ing plant and of actually earning money is one of the 
greatest. blessings of her life. It appears that in doing 
work which requires the exercise of but one of the 
senses the possession of other faculties is often a 
hindrance rather than a help, as they tend to divert 
one from the work in hand. ‘Thus the blind ‘deaf 
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The New York Point Alphabet, also Numerals 
and Abbreviations, 


characters. on the letter sheet. 
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mute, while apparently at a greater disadvantage than 
the other girls, does the best work in the department. 

A rather interesting psychological study may be 
noted in the photograph just referred to, At the right 


A Copy of the Ziegler Magazine for the Blind. 


of. the deaf mute is.a girl in possession of all her 
senses. By gazing at some fixed object, to hold her 
attention, she was able to keep fairly quiet while the 
plate was being exposed, and made a fairly good pic- 
ture. But the blind girl, at the left, was constantly dis- 
tracted by various sounds, and unconsciously moved 
her head té follow the sounds, while her fingers were 
not quiet an instant, but persisted, involuntarily, in 
feeling of the edges of the magazine on which’ they 
rested. Had the hands hung idle and some ‘loud 
steady sound, such as an electric bell, been used’ to 
fix her hearing, she would probably have made as 
good a picture as.the rest.. But it is doubtful if she 
would have maintained the absolute rigid quiet of. the 
blind mute.’ When the mute was posed and made 
to understand by signs that she was to: keep perfectly 
still, her entire attention was bent on following out 


her instructions, and with neither sight nor hearing 


to. distract her, she was able to stand through a long 
exposure apparently without moving a muscle, 

One of: our engravings shows a typewriter for the 
blind, also ‘the ‘slate ‘used by the blind in writing let- 
ters to each other. The typewriter impresses point 
Several keys are de- 
pressed at a time to form each character, and in some 
cases two characters may be impressed at the same 
time. The’ slaté which is used for handwriting: con- 


‘sists of a corrugated metal plate set. in a wooden 


frame. The. paper is placéd on the corrugated plate 
and over it is fitted a metal guide strip-in which 
Several rows of rectangular openings are cut, -The 
slate pencil is im the shape of an awl, and is used to 
punch the ‘paper to form the point characters. ‘The 
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corners of the rectangular openings are used as guides 
for the awl.. Two openings provide all the places 
necessary for the. longest New York point character, 
six of the corners being used for the points, and the 
other two being skipped to provide the space be- 
tween characters. . When the three-lines of the guide 
strip have been filled, the strip is moved down over 
a fresh surface of the paper. The rapidity with which 
this point writing is done and the facility with which 
the point alphabet is read are remarkable. That the 
marvelously sensitive touch and acute hearing of the 
blind is not intuitive, but acquired, is shown by the 
fact. that a large proportion of this class: were not 
congenitally sightless, but lost the use of their -eyes 
after reaching maturity. The fact that they can de- 
velop their -senses in this way is a great blessing to 
them. ‘The man who suddenly loses his sight, after a 
short period of despondency, awakens to a realization 
of the value of his other senses and finds that he 
can put up a fair -struggle in competition with - his 
seeing associates. This very. struggle is an inspira- 
tion and the blind: are almost always happy, while 
many.of them ‘are justly proud and even a trifle con- 


‘ ceited over their accomplishments, 


One of the Cover Plates Showing How Maps and 
Illustrations Are Made for the Blind. 


The Point Typewriter and the Slate Used by the Blind in Writing Letters. 


The Magazine is Assembled by Picking up a Sheet from Each Pile. 
A MAGAZINE FOR THE BLIND. 
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_ Preparing a Plate on the Composing Machine; at the Left is a Blind Proofreader. 


The Roller Point Printing Press Which Prints 10,000 Pages per Hour. 
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HOW CAVE AIR IS USED TO REGULATE THE 
TEMPERATURE OF A HOUSE, 


In Page County, Virginia, a mile from the town of 
Luray, stands a house that is perfect in its ventila- 
tion; and wzose inmates breathe as pure air as any 


house dwellers 
in the world. 
The house is 
built on top of 
a hill, above the 
famous Caverns 
of Luray. 
Connecting the 
caves with the 
surface is. an 
artificial air 
shaft. Connect- 
ing this shaft 
with the house 
is a large pass- 
ageway, and 
through this 
passageway, air 
from -the caves 
is pumped into 
the house at the 
rate...of . eight 
thousand cubic 
feet a ~minute. 
“Limair,” the 
name of _ this 
unique home 
stead, is the re- 
sult of years of 
labor and prep- 
aration. Mr. T. 
Cc. Northcott, 
who’ built -and 
owns the house, 
is a retired heat- 
ing and ventilat- 
ing engineer. It 
had -long been 
his dream to se- 


cure property’ on which could’ be built a 
house embodying some pet theories, one of 
which is to the effect that air filtered through 
limestone is pure and healthful and aseptic. 
Now, as to the practical advantages; in the 
first place; the entire cubic contents of the 
house is changed every four minutes during 
the day and night, so there is never any foul 
As the air is practically germless, no 
sickness can ever be contracted in the: house 
from germ causes. . 
perfect, windows need never be opened -ex- 
cept. for cleaning them, and the result. is. a 
house which is nearly dustless. As the air 
supply from the caverns fluctuates in tem- 
perature only two degrees in the-year, from 
54 to -56 deg.. F., 
house is under absolute control. 
test day in summer the interior of the house 
is cool and. comfortable at 70. deg.- An open 
fire can be built every night:in the year with 
comfort, and is built frequently even during 


air. 
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the summer. In- the winter, the cave dir, slightly 
warmed by passing over steam coils, heats the house, 
and the inside is: always at 70: deg.—or whatever -the 
particular temperature desired may ‘be. Finally, the 
humidity: is always normal in “Limair”; it, is regu- 
lated to 70 per cent at a temperature of 70 deg. Less 


BY C. H. CLAUDY. 


Ventilation ; In and Out of a Room. 


As the ventilation is so 


the temperature of the 
On the: hot- 


The Air Shaft Conducting the Cave Air to the House. 
HUW CaVE AIR I8 USED TO REGULATE THE TEMPERATURE OF A HOUSE, 
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is too dry; more,:too' damp. Tests have been made 
with culture mediums and plates to determine the 
amount of bacteria in the cave air, and all but very 
few of the results were entirely negative, the two or 
three positive results revealing so minute a quantity 


‘of germs.as to be practically negligible. 


Copyright 1906 by J. D. Strickler. 
A Glimpse of the Stalactite Formation. 


Chambers. 


has ‘been sun-cured! 


_ Cave . air—lime-cave 


Copyright 1906 by J. D. Strickler. 
The-Caverns of Luray ; One of the Largest 


It is inter- 
esting to com- 
pare the results 
made in differ- 


ent localities. 
For instance, on 
tests made in 


the caverns, in 
various parts, 
on twelve plates 
there were two 
colonies! In nine 
plates in the 
house, six colo- 
nies resulted, in 
one test. 

In one plate 
in a nearby 
farm house, per- 
fectly- clean and 
considered a 
fine dwelling, 
143 colonies re- 
sulted. On one 
plate made in a 
city back yard, 
450 colonies re- 
sulted. On one 
plate made in 
a New York 
street car, 1,600 
colonies result- 
ed. Two plates 
in the finest op- 
erating rooms in 
Johns Hopkins 
University 
showed 65 and 
58 colonies. In 


other words, the cavern air is practically- 
germless, aseptic, and pure. 

‘How can the air from a dark, damp cav- 
ern ‘be pure and sweet like the air which 
is gunlit .and constantly moving? 
aircin the cave is drawn from outdoors, and 
Moreover, it is not 
stagnant air at all; the .difference in the 
temperature from inside and outside keeps 
up a const:nt circulation. of. air, which is 
drawn in and exhaled through thousands, 
‘probably, of small openings in rock and 
earth. ‘The air is filtered through limestone. 
air—is 
ideal for all troubles of the throat and 


All the 


considered 


Jungs; consumptives have, before now, tried 


living in caves. 


But the lack of sunlight 
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and the dampness did more harm than the pure air did 
good. But in “Limair”’ one has the pure air and the 
sunlight and the lack of dampness all together. 
Dampness is entirely relative. A certain amount of 
air, at a certain temperature, will always absorb the 
same amount of water. This amount is stated in per- 
centages. But a per cent of moisture at one temper- 
ature will be different as the temperature is raised or 
lewered. Consequently, the humidity no#mal to the 


fons 


Plan and Elevation of the Basement, Air Duct, and Air Shaft. 


caves, 87 at 54 deg., reduces itself to 70 when the tem- 
perature is raised to 70 deg. In other words, when the 
air is expanded’ by raising ‘its temperature, the’ mois- 
ture lessens in quantity ‘because the quantity (bulk): of 
air is incredsed. 

Some details as to the practical arrangement of this 
house may be interesting. The location of the house 
was first determined from the outside. Then a survey 
was run in the cave through a passageway entirely off 
the ‘regular “run” for visitors, and this survey was 
made entirely by candle light. The survey comprised 
a great. many twists and turns and great differences 
in elevation. The 
¢ ame distance 
and direction 
were surveyed 
on the outside, 
and a 85-foot 
shaft, 5 feet in 
diameter, was 
sunk. When the 
shaft broke 
through into the 
cave, a plumb, 
dropped from 
above, was with- 
in threé inches 
of ‘the corre- 
sponding ~ stake 
in the cave. The 
shaft drops 35 
feet through the 
hill, and the top 
of the chamber 
into which it 
breaks is 25 feet 
from the floor, 
so the total 
depth is 60 feet. 
The shaft house 
where the fan is 
located is 100 
feet from the 
house, and con- 
nected thereto 
with the air 
ducts shown in 
the illustration. 
This passage is 
double, the’ top 
being of tin and 
the -bottom of 
wood. The met- 
al duct is used 


oa wank > 
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both as condenser and to warm the air slightly by sun- 
light when desired; the lower chamber is used when 
it is desired to have the air reach the house just as it 
comes from the cave. 

All the air goes to a large plenum chamber in the 
basement. From here it flows up through smaller 
shafts to the various rooms in the house. At the base 
of each of these smaller shafts is a steam .coil, which 
is heated in winter time. A valve is so arranged to 
each ventilator’ shaft exit ‘that the warm or cold air 
can be turned on at will. The arrangement of the en- 
trance and exit ventilators is shown in one of the pho- 
tographs. © Above the top ventilator is a paper nap- 
kin, which is blown out at a right angle by the force 
of the air coming in. At the bottom ventilator, where 
the vitiated air goes out to be discharged out of doors, 
is a candle, ‘the flame of which is deflected inward, 
showing the current of air. Although the air in the 
rooms changes completely in from four to six minutes, 
there is no draft to be felt at any time or in any place. 
The air flows, rather than blows. 

The air is propelled into the house by a five horse- 
power.electric motor, of which three horse-power is all 
that is required. It is a 42-inch fan of the disk or pro- 
peller type, with a gasoline engine in reserve in case 
of accident: to the current. The fan runs from 400 to 
600 revolutions a minute. 

Living in a house of this kind after the ordinary 
variety is somewhat a novel experience. The writer 
has been in “Limair” in both summer and 
winter:. In winter, except for the refresh- 
ing sleep, due to more fresh air in a min- 
Calbiaien ute than the usual sleeping room gets in 
casual observer until they are pointed out, 
but it needs no guide to show the summer 
visitor that something is different in this 
house.’ To come in out of a blazing sunny 
day with every pore a-drip with perspira- 
tion, and have to fetch a wrap in five 
minutes to avoid cooling off too suddenly, 
if overheated—to sit comfortably dressed 
in a temperature of 70 deg. with every- 
thing boiling outside, is a new experience. 

The accompanying plans show the base- 
ment of the house, the first floor, and a 
section through the house and shaft reach- 
ing to the cave. These show the simple 
yet. highly effective means employed to control the 
temperature and relative humidity of the air, and to 
distribute it and deliver it in the required volume’ to 
the various rooms in- the house. 

As the air comes from the shaft it may be thrown 
directly to the passage leading to the house, or by 
means of a bypass valve be sent through a ‘condensing 
chamber before it reaches the fan. It is here that the 
relative humidity of the air is regulated. After leav- 


Faw House 


ing the fan the air goes through a duct 4 by. 7 feet - 


and 105 feet: long,. to the plenum chamber in the “base- 
ment of the house. 


The Caves from Which the Air is Drawn. 


HOW CAVE AIR I8 USED TO REGULATE THE TEMPERATURE OF A HOUSE. 
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six different passageways for air, all below the floor 
level. From all of these six locations or distributing 
centers rise iron pipes 12 inches in diameter, and one 
of these pipes goes to each room in the house. These 
pipes are placed within large metal-lined flues. The 
central pipe carries the fresh air, and the flue about 
it carries off the vitiated air—if air which has been in 
a room four minutes can properly be Called vitiated. 
The large ventilating flues continue to the attic, where 
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First Floor Plan, Showing Air Shafts. 


they all open into a “gathering chamber,” from which 


‘the air which has been throughout the house passes 


to the outside air again. 

At the base of each pipe through which air is sup- 
plied to the rooms of the house is a mixing valve, con- 
trolled by a cord passing through the pipe to the room 
the pipe supplies with air. _This valve controls the 
temperature of the air reaching a room, by determining 
the proportions of normal cave temperature and steam- 


heated cave air which are to form the body of air de- 


livered to the room. The section elevation shows this 
arrangement plainly; the cord is visible in the photo- 
graph showing 
the ventilators 
in a_ sleeping 
room. Of course, 
heat is used 
only in cool or 
cold_ weather, 
there being no 
necessity or de- 
sire to heat the 
air in summer. 

———.+ @ > = 

It is: reported 
that a «French 
scientist” has de- 
vised an appar- 
atus capable of 
indicatingas low 
as the one-hun- 
dred -thousandth 
part-of the 
carbon dioxide 
present in the 
air’ in a closed 
room. ‘The: in- 
dicator: is based 
on the fact that 
carbon - ‘diox i ide 
will 1ft-erate 
iodine from a 
chemical com- 
bination of ‘that 
element, and the 
gas’ so released 
will effect a col- 
oring of -chloro- 
form. “fhe car- 
bon dioxide :con- 
tained in ‘the 
air should never 
exceed one part 
in one thousand. 
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A NEW ELECTRIC RENOVATOR. 

A novel adaptation of the vacuum cleaner principle 
to light domestic work is shown in the accompanying 
illustration. 

A small but powerful electric motor is mounted 
on wheels, and fitted with a handle after the man- 
ner of an ordinary carpet sweeper. Power is obtain- 
ed by connection with an electric light fixture. In 
carpet sweeping a rapidly-revolving brush loosens the 
dirt and dust, which is then’ drawn into the 
cleaner by a _ revolving double fan and 
dropped into a separator. Matches, paper, 
and heavier fragments fall into a separate 
drawer. 

For other household: ‘cleaning special at- 
tachments are.’ “provided,” “fitted to flexible 
tubes. One of these is:.used “for cleaning 
cushions, mattresses, and upholstery in gen- 
eral. This may be done either by suction or 
by -forcing air through the material to. be 
eleaned; in practice the: dust, is: ustially first 
drawn into the machine, anda ‘current of 
clear- air afterward driven: through. the -élean- 
ed object. A second attachment is adapted 
for cleaning corners, crevices, and other 
awkward places, while a third is used for 
cleaning walls, curtains, moldings, and sim- 
ilar surfaces. 

The work of the cleaner is very thorough, 
the suction of the air tending to reach the 
under-surface dust, which is often passed 
over by mechanical brush sweepers and sim- 
ilar appliances. 

—_————_—__—+-6 + 
A FRENCH UNIVERSAL SYSTEM OF MACHINE 
MOLDING. 
BY FRANK C. PERKINS. 

It has generally been considered among 
modern foundry owners that machine mold- 
ing is only practicable when a great num- 
ber of castings of the same pattern are re- 
quired, and such castings are flat, with a let 
of taper, and therefore easily molded. Most 
of the molding machines in use are simply 
presses actuated by hand, or by compressed 
air or hydraulic power, but little attention is 
paid to making the pattern plates, when this 
is the main point to be considered in ma- 
chine molding. It is on this account that machine 
molding is so little used. 

With the ordinary means employed, the making of 


pattern plates is very expensive even for easy castings, © 


and in order to obtain the required accuracy, first- 
class fitters are required. For  motor-car castings, 
which are more or less intricate, it is necessary to 
make a special and very costly machine for each cast- 
ing. Very often special flasks are needed, which are 
accurately machined, adding still further to the cost, 
and in most cases the above reasons have caused 
founders to conclude that machine molding is not 
practical. , 

. The new French universal system of machine mold- 
ing is said to have largely done away with these draw- 
backs and difficulties, and it may be of interest to con- 
sider it in some of its details; as the new process is 
said to be really “universal, » and conforms. to. all pos- 
sible cases, from-the easiest castings to the most intri- 


cate ones; and this is accomplished with an enormous 


saving, not only on hand molding, but on the accepted 
‘and general machine molding now in use. The molder 
is himself able to make the pattern plates, as the 
whole system has been designed especially for. making 
the pattern 
plates and 
stripping plates 
in the ‘foundry 
without de- 
pending upon 
the machine 
shop. ‘Even the 
most ‘intricate 
pattern plates 
are-made more 
cheaply and 
quickly than by 
any other sys- 
tem, and this 
enables the 
founder to 
qaake them to 
advantage for 
as few as fifty 
castings. 

In one of the 
accompany-ing 
dillustrati’ons 
there ‘is a very 
-good:. “example 
of ‘the -‘rever- 
sible pattern 
plate, indicat- 
ing clearly the 


Machine Arranged for Molding Top-and Bottom 
Molds at the Same Time.: 
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number of patterns used on the plate and the results 
obtained. ; 

A great part of the core, cylindrical, or extremely 
intricate work can be made on the machines by dif- 
ferent combinations, and it is absolutely true in posi- 
tion dnd accurate in size. Heavy cores in the drag 
can ‘be molded direct on the machine. 
machined boxes are required, as the machines can 
‘mold either with non-mackined fiasks when dry molds 
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are needed, or with only a few boxes when green sand 
is used. “Wien a. casting is: not ‘too large, and of such 
a shape’ to sdliow: it; reversible: patter plates are used, 

so--that -when’two boxes are-rammed “off, a complete 
mold is the regult, and--the number of castings ob- 
tained is doubled: 

A special _appliance has ‘been designed for smaller 
pieces, whict is really ' a small reversible pattern plate, 


Hydraulic. Molding Machine. With 
‘6 Cliché”. Table. 


A FRENCH UNIVERSAL SYSTEM OF MACHINE MOLDING. 
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‘and is called a “cliche” appliance, It is made in a very 
short time, and is-entirely of metal, One of the ae 
companying illustrations shows a small hydraulic mold- 
ing machine arranged with extension brackets to take 
the.cliche. table. :The piston for the pattern drawing 
mechanism is worked by.a pedal in this machine, while 
the others have a cylinder after the style of the ram- 
ming cylinder, and work simultaneously. It will be 
noticed that the various sections are in place in this 
cliche’ table. A cliche is made’ by an aver- 
age molder in from one-half hour to two 
hours, and is made from an ordinary pat- 
tern such as is used every day in the foun- 
dry, two castings for each pattern. 

A machine for molding the top and bot- 
tom of the molds at the same time, so that 
they can be placed one on top of the other, 
is also-illustrated herewith, together with a 
numberof the‘castings made on this ma- 
chine. . It will-be seen that: for'this process 
there. are two pattern plates, one on the 
table’ of the machine in the usual way, and 
the other bolted to:the ramming plate. This 
same machine is also arranged for. ramming 
flasks with bars, as very often when a shal- 
low mold is required with a large surface, it 
is impossible to hold the sand together over 
the large area without bars. These mold- 
ing machines are capable of making from 
fifty to eighty half molds per hour, accord- 
ing to the skill of the’ operator and the na- 
ture of the work. The machines of various 
sizes are designed to take flasks from 10 
inches by 10 inches to 3 feet by 5 feet and 
even more. 

With their limits the machines will take 
any size and depth of flasks, any style of 
castings, and any style of pattern plates. 
Vibrators can be used if required, and intri- 
cate pattern plates with stripping plates can 
be mounted in a moment. Hydraulic power 
is used instead of compressed air, and after 
careful consideration of the advantages and 
disadvantages of hydraulic power and com- 
pressed air, the former agent with a pres- 
‘sure of 750 pounds per square inch was se- 
lected on account of the perfect and steady 
movements obtained either in drawing the 
pattern or in ramming. It is stated that one horse- 
power is sufficient to drive from four to six molding 
machines, which is about twenty times less than that 
required for compressed-air machines, while the first 
cost and maintenance of the hydraulic plant is said 
to be trifling as compared’ to the first cost and‘ main- 
tenance of a compressed-air plant of the same working 
capacity. 

Steel Belting. 

Consul Frank S.:-Hannah, of ‘Magdeburg, writes that 
{1 & retent issue of q°German technical: paper, the. use 
of’ Steel “bands” to 'take“the place of leather belting for 
the’ ‘tratismissi on” ‘f ‘power is ‘stated’ to have proved 
practicable after repeated tests: by a firm. in -Charlot- 
tenbtirs, its® advantages being given as follows:: , 
“The “points” of” superiority claimed for this new 
d for: tHe “transmission of’ power are the follow- 
i ‘On account Of its solidity a-much narrower band 
can" be used, “one-sixth -of the width of the usual leather 
band’ pein Sufficient; “as a result of this the steel band 
98 aidt ko Heavy''as‘'the usual band, and, as it can be 
véry tightly adjusted, the ‘distance between the engine 
andthe mathire is not ’a:matter of importance, as is 
the case with 
the leather 
belting; where 
the transmis- 
sion of power is 
dependent up- 
on the weight 
of the hanging 
belt; by a 
unique contact, 
the slipping is 
much reduced, 
experiments 
showing: not 
over one-tenth 
of. 1 per cent. 
The entire 
Yoss. of © power 
is very: small, 
about 1 per 
cent... By the 
lightness o f 
weight -of the 
steel belting, 
th-é-~ influence 
of. thé : centri- 
fugal force is 
not so-great, al- 
lowing increas- 
ed ‘velocity. 


Molding Machine Arranged for Ram- 
ming. Flasks With Bars. 


RAIL LOCK AND TIE PLATE. 

A combined lock and tie plate for railway rails has 
recently been invented, which is adapted to effectually 
prevent the rails from spreading or having any lateral 
movement. The device may be used on any form of 
sleeper, and is of simple and durable construction. Our 


RAIL LOCK AND TIE PLATE, 


illustration shows a section of a track on which this 
lock and tie plate is used. Secured to the tie A is a 
plate B, which extends practically the entire length 


of the tie under the rails C. The plate is formed with’ 


a shoulder at each end, which bears against the outer 
base flange of each of the opposite rails. The rail 
lock comprises two sections, indicated respectively at 
Dand E£. The brace section D is provided with a lug, 
which enters a recess in the tie plate B. This serves 
to hold the brace section in fixed relation to the tie 
plate and rail C. The brace section is formed with an 
upward extension, which terminates in a wide head 
adapted to fit against the head of the rail. The guard 
section E of the rail lock is fitted against the inner 
edge of the base flange of the rail. This section is also 
held in position by means of lugs, which enter recesses 
in the tie plate B. Both sections of the lock are se- 
cured by means of spikes driven through the tie plate 
into the tie. Probably in practice it will not be neces- 
sary to use more than one lock te each rail, and where 
the lock is not used, the rail may be secured to the tie 
plate in the usual manner by means of spikes driven 
into the sleeper through the tie plate. A patent on this 
rail Jock and tie plate has recently been secured by Mr. 
William N. Reynolds, of Litchfield, Conn. 
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FOLDING WASHING MACHINE FOR STATIONARY TUBS. 

Pictured in the accompanying drawing is a folding 
washing machine made for stationary tubs. -It is of 
light weight and can conveniently be applied to any 
tub. The wash is cleansed by alternate pressure. and 
suction and there is no rubbing.. Hence, there. is no 
wear or tear of even the finest fabrics: The machine 
will operate with equal facility on ‘heavy blankets. ‘It 
comprises’ two leaves, each of which is composed of 
transversely-arranged slats. The leaves are hinged to- 
gether at one end and one of the leaves is secured to 
the bottom of the tub, while the other is arranged 
to swing toward and from the stationary leaf so that 
the water and suds in the tub will alternately be 
drawn in and forced through the clothes placed be- 
tween the leaves. It will be observed that the slats 
are beveled at one side. The purpose of this is to 
catch the clothes to prevent them from slipping. out 
when the upper leaf is forced down upon them. The 
lower leaf is’ provided with a pair of vertical side 
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bars which are hinged thereto and which are secured 
to the sides of the tub by means of U-shaped clamps. 
No special adjustment is required to accommodate the 
washing machine to various quantities of clothes. If 
a large number of pieces are put under the swinging 
leaf, the latter is operated at a greater angle with 
the lower leaf. At one side the two leaves are cut 
away to provide access to the drain, or discharge pipe 
of the tub, so that the plug may be removed without lift- 
ing out the machine, and the wash water may flow out 
without being impeded by the clothing in the machine. 
Whenever desired the clamps may be loosened and 
the machine lifted out of the tubs and completely 
folded. In its folded position the machine takes up 
little room and may be 
conveniently carried 
about. The inventor of 
this machine is Mrs. 
J. W. O’Connor, 106 East 
81st Street, New York. 
——~G 0 

HOSE NOZZLE: WITH 

MOVABLE SPRAY CAP. 

The accompanying en- 
graving illustrates an 
improved _ hose nozzle, 
provided with a movable 
spray cap and an independent means for regulating the 
volume of water which passes through the nozzle.. The 
spray cap is hinged to the outer end of the nozzle, and 
may instantly be ‘brought into active position whenever 
desired, adapting the nozzle for spraying plants, shrub- 
bery, and the like. The nozzle consists of a tapered 
tube A, which may be connected to any suitable cut-off 
cock on the hose. The tapering tube is oval in cross sec- 
tion. The spray cap is indicated at B, and is hinged to 
the outer end of the tube A in such manner that it will 
drop over the end of the tube. The spray cap is formed 
with a sinuous opening C, through which the water 
passes to become a spray. At one side the, cap is pro- 


vided with an arm ‘D, at the free end of which a lock- 


ing member # is secured in such manner that it may 
be slipped under the tubular body A to hold the spray 
cap open, and -over the tube A to hold the cap closed. 


HOSE NOZZLE WITH MOVABLE SPRAY CAP. 


Within the tubular body A there, is a spring valve F, 
comprising a plate shaped to conform with the inner 
wall of the nozzle and. cut away toward the front end, 
where it is substantially semi-circular in form. A 
thumb screw @ in the top of the tubular body bears 
against the spring valve F, and provides a means for 
depressing the valve, thus partially closing the nozzle 
and controlling the flow of water. The inventor of 
this-hose nozzle is Mr. Sugaji Suzuki, of 2204 Quincy 
Avenue, Ogden, Utah. 
—_—_—_»+e+ << 
Prof. Myers’s New Airship, 

Prof. Carl E. Myers, of the balloon farm, Frankfort, 
N. Y., announces that he is constructing for western 
use the largest airship yet built by himself or any 
one else in this. country. it is of his well-known 
spindle shape, and has a circumference and length of 
84 feet and a buoyancy of 1,700 pounds. This will be 
finished in two weeks, when ‘he will: begin construc- 
tion of a still larger -airship on the lines of the gov- 
ernment specification, but twice the dimensions of the 
late accepted bid. . Within the past five days he has 
wholly constructed two captive hydrogen gas balloons 
and nets for the United States government. This 
speed is only made possible by the use of ready ma- 
chine-varnished hydrogen-proof fabrics originated by 
him and in use exclusively during thirty years, and 
from which he has already built.150 hydrogen balloons 
for the War and Weather Departments of the United 
States. Ordinarily, by- the usual systems it requires 
from thirty: to sixty days to completely varnish a 
hydrogen-tight balloon. 

Se 
IMPROVED SWITCHBOARD PLUG. 

An element of considerable expense in all telephone 
exchanges is the maintenance and repair of the switch- 
ing cords. The cords give way just below the’ point 
where they are attached to the plug, because when in- 
serted in the switchboard they are bent at right angles 
and twisted at this point. Efforts have been made to 
eliminate this’ trouble by reinforcing the cords with 
braids, but the cord trouble seems to remain almost 
as ‘great a disadvantage as ever. A ball and socket 
plug and. cord. connection has. recently been invented, 
with the purpose of overcoming this defect. This 
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plug is shown in the accompanying engraving. The 
cord is fitted into a head A. The latter carries a ball 
B, which engages a socket C secured to the plug proper. 
The socket C is made in two pieces, which are bolted 
‘together, and over them is fitted a sleeve D.- The two 
terminals of the cord # and G are secured to posts in 
the-head A. The terminal EZ connects by a flexible 
wire to a bar F and button H, which is suitably in- 
sulated from the plug, while the terminal @ is elec- 
trically connected through the metal casing of the plug 
to the sleeve K. The plug may be used in the usual 


IMPROVED SWITCH CORD PLUG. 


manner on any switchboard, and when inserted -in the 
switchboard the head A, owing to its ball-and-socket 
connection with the plug, is frée to move in any direc- 
tion, as indicated by dotted lines in one of the views. 
The ball-and-socket joint also prevents twisting the 
cord when. the plug is moved laterally to - different 
parts of the switchboard. A-patent on this switchboard 
plug has been granted to Messrs. E. L. Smith and G. 
F. Childress, of Wills Point, Texas. 
oo 
FOLDING STEP LADDER. 

Painters and paper hangers often find it necessary 
to use a step ladder on a stairway or in some other 
inconvenient place, where the tread part of the ladder 
must be set on a different level from the legs. 

In such conditions a folding ladder, like the one here 
illustrated, would be found indispensable. This lad- 
der is not intended for the use of decorators alone, 
but is adapted for all the requirements of the house- 
hold. Both the tread portion and the supporting legs 
are made in sections which may be separately folded, 
as desired, to make either side longer or shorter than 
the other. When both sides are fully extended, the 
ladder. has the proportions pf an ordinary step ladder, 
and when both sides are folded the ladder is reduced 
to- one-third its original length, so that it may be 
stowed away in a small space. 

The tread portion of the ladder is formed with a 
separate section for each step. Each section slides 
within the one below, and may be secured either in 
the extended or folded position by a double pin at each 
side, as shown in the detail.view, Fig. 2. This method 
>of.coupling the sections makes a very strong and firm 
joint. A small wire hook is suspended above each 
double pin and serves as a retainer to prevent the 
pin from peing entirely withdrawn.. This does away 
with. the danger of losing the pins and keeps them al- 
ways in position for instant use. The leg portion of 
the ladder is composed of fewer sections, but by pro- 
viding intermediate holes on each section for the. lock- 
ing pins, it is capable of the same:adjustment as the 
tread portion of the ladder. The usual folding brace 
is provided to hold the leg and tread portion apart and 
the ladder is furnished with the ordinary extension 
board to hold a pail or the like. The inventor of this 
folding ladder is Mr. Albert Dahl, of 302 West 144th 
Street, New York City. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 


RHEOSTAT.—J. W. Mertz, Mount Clemens, 
Mich. More particularly the invention relates 
to a type of rheostat of special service in con- 
nection with arc lamps for the production of 
moving pictures. The more particular purpose 
is to give the operator a more extensive con- 
trol over the current so that he can closely 
graduate the resistance and govern it com- 
pletely within wide limits. 


CURRENT-DISTRIBUTING DEVICE FOR 
IGNITING EXPLOSIVE-ENGINES.—H. Ds 
La VALETTH, 111 Boulevard de Menilmontant, 
Paris, France. The object of this invention is 
to avoid the serious drawback which often 
happens in apparatus. where the sparks move 
off and to a distance between the different 
metal pieces and thus give rise to untimely ig- 
nition m the cylinders; and the invention con- 
sists in a particular fitting of the insulating 
parts separating the several metal pieces used 
for the in-coming and out-going currents. 


Of Interest to Farmers, 

CORN-HUSKER.—S. H. MINNIs, Carrollton, 
Mo. The husker is designed to be worn upon 
the hand during the operation of husking. The 
inventor’s object is to produece-a device which 
can be readily and quickly attached to or de- 
tached from the hand, which is positive in its 
action and protects the upper part of the hand 
and thumb from the action of the corn-husk. 


COTTON-PICKER.—I. A. MurcHISON, Man- 
chester, N. C. The improvement relates to 
cotton pickers, the more particular purpose 
being the production of a small picker suitable 
to be carried in one hand and in which the 
picking mechanism and movable parts for op- 
erating the same are of comparatively simple 
construction. 

BAND-CUTTER AND FEEDER.—A. BOorr- 
CHER, Benndorf, near Delitzsch, Germany. The 
invention comprises two endless traveling feed- 
earriers in the cross direction only of the 
thresher, a reciprocating pusher movable in 
the longitudinal direction of the thresher and 
adapted to push the grain off the one feed-car- 
rier to a chute leading to the threshing drum, 
an adjustable band-cutting disk and a reversi- 
ble box for supporting the other feed-carrier 
and the band-cutting disk. : 


Of General Interest. 

AERIAL APPARATUS.—M. B. SE5LLERS, 
Baltimore, Md. In this kite form of appar- 
atus the wings operate as an aeroplane and 
the object of the invention is to produce a 
construction of the greatest lifting power for 
a unit area and one having little wind resist- 
ance, and which can be easily adjusted to 
properly fly in the practical operation of the 
improvement. 


EYE-SHIELD.—G. E: Henry, Philadelphia, 
Pa. One purpose of the invention is to provide 
a light shield adapted to be worn upon the 
nose in the. same manner as an eyeglass, or 
which can be quickly and conveniently ad- 
‘justed to the bow section of an eyeglass or 
the bridge of spectacles in such manner that 
the attachment can be readily removed when 
désired. 


BELT-FASTENER.— P. A. Hupson, New 
York, N. Y. This belt is simple and durable 
in construction and arranged to securely fasten 
the ends together, without danger of tearing 
the belt material and without producing unde- 
sirable thicknesses or projections on either face 
of the belt, thus allowing the passing of the 
belt with either face over the qgulleys. 


PIPE OR TUBE CLEANER.—B, A. Jas- 
LONSKY, New York, N. Y. In this patent the 
object of the inventor is to provide a pipe 
or tube cleaner, more especially. designed for 
use in the water pipes or tubes of boilers to 
remove adhering scale and other extraneous 
matter in a very effective manner and:-in a 
comparatively short time. 


LOADING DEVICE.—W. F. KL»wIitTtsr, 
Mosinee, Wis. Mr. Klewitter’s invention per- 
tains to a loading device and has for its prin- 
cipal object the provision of a device in which 
the strain is evenly distributed through the 
frame. Still another object is to provide ad- 
justable side braces which may. be disposed 
from the top of the frame to the ground. 

MITER-BOX.—J. McCuns, Santa Cruz, Cal. 
In this instance the invention refers to miter 
boxes, and is particularly designed to provide 
Means adapted to enable a saw to be held in 
a vertically inclined plane while cutting diag- 
onally across an object, so as to cut angles in 
two directions at the same time. 


HOLDER FOR NURSING-BOTTLES.—M. L. 
SURPRENANT, Indian Lake, N. Y. The inventor 
has in view a holder for supporting and ‘hold- 
ing in convenient accessible positions while in 
use, an ordinary or other form of nursing- 
bottle, whereby the child may be in easy reach 
of the bottle and be relieved, to.an extent, of 
its weight, in addition to it being impossible 
for the bottle to be dropped to the floor and 
broken. 


ADVERTISING DEVICE.—I. 0. THORLEY, 
Philadelphia, Pa. This device is ‘particularly 
adapted for use in cars for indicating stations 
or: streets, the object being to provide a device 
that will. be simpte in construction and in 
which are two sets of reversible or transferable 
slides bearing advertising matter, such for in- 
stance, as the names of streets or stations. 


Hardware. 


FUNNEL.—J. P. Mourrna, Little Rock, Ark. 
The funnel is provided with a large bowl 
or body and interchangeable spouts of different 
sizes, to permit convenient filling of large or 
small bottles, and to allow filling successively 
of a number of bottles with one charge and 
without danger of spilling or wasting liquid 
retained in the bowl during the transfer of 
the funnel from one bottle to another. 


SAW.—J. DowLine, Olympia, Wash. This 
saw is such as used by carpenters, and is: pro- 
vided with means for attaching the handle to 
the butt thereof. The handle is provided with 
spirit levels, the arrangement being such that 
the levels are protected from injury. The 
levels are accurately alined with respect to the 
rear edge of the saw blade which constitutes a 
straight edge. 


Heating and Lighting. 


MINER’S LAMP.—R. L. Gravzs, Sumpter, 
Ore. The invention relates to lamps in which 
paraffin, wax, or other solid fuel is used and 
is designed as an improvement on the lamp 
shown and described in an application form- 
erly filed by Mr. Grayes, the object being to 
render the lamp more convenient in handling, 
in that the wick tube can be readily removed 
and rewicked with little or no trouble. 


DRYING-FLOOR.—H. O. Rosinson, Brook- 
line, and C. SrnaDMAN, Salem, Mass. One of 
the purposes here is to provide a heating floor 
for drying green bricks and like materials, the 
floor being so constructed that various heat- 
ing agents can be utilized, namely, exhaust 
steam, chimney gases, or waste heat from kilns, 
and .to so construct the floor that it is im- 
pervious, and so that the heat will be com- 
sistent throughout the entire floor area. 


INCANDESCENT GAS-LAMP.—H, _ Svwss- 
MANN, 144 Alte-Jacobstrasse, Berlin, Germany. 
Mainly this invention relates to the particular 
formation of a closed air container. This con- 
tainer should be constructed in such a’ manner 
as to surround the chimney or chimneys 
through which the combustion gases are con- 
ducted wholly or partially through the incan- 
descent bodies, and which at the same time re- 
ceives the mixing device and mixing passage. 
The arrangement may also be such that only 
the burner head or heads and the incandescing 
bodies extend through the bottom of the air 
reservoir into the combustion chamber of the 
lamp. 


Household Utilities. 


EGG-OPENER.—D. P. SrTevens, Rio, Wis. 
The -purpose of the invention is to provide a 
simple, and economic opener so constructed that 
it can be expeditiously and conveniently oper- 
ated, and the egg broken and its contents dis- 
charged in a cleanly manner, free from parti- 
cles of shell. The empty shells are automati- 
cally discharged. 


Machinesand Mechanical Devices. 


SYLLABIC KEYBOARD FOR .TYPE-WRIT- |. 


ERS AND TYPE-SETTING MACHINES.—H. 
G. McCoo, Carmichaels, Pa. In the present 
patent the object is to obtain great speed 
and thus enable more work to be done in a 
shorter time than has been heretofore possible 
on typewriters and analogous machines. To 
accomplish this, both letters and Syllables are 
used in a new arrangement or association. 


BALANCED PUMP.—A. P. Smiru, Sumpter, 
Ore. The object of the inventor is to provide 
& pump, arranged to require comparatively 
little power for operating the pump by em- 
ploying two simple-acting pumps, of which one 


delivers through the other, and the descend- 


ing plunger of one pump aids the lifting of 
the water in the other. 

MEANS. FOR USING FROM. .A DISTANCE 
THE VARIATIONS IN TEMPERATURE.—J. 
B. Foournimr, 62 quai des Orfdvres, Paris, 
France. In this case a manometer comprises 
a curved manometric tube and having its other 
end closed, both tubes containing liquid and 
the above named tube containing in addition 
a solid material distributed substantially 
throughout its entire length so as to restrict 
the space left for the liquid held within the 
said tube. 


Prime Movers and Their Accessories, 


CARBURETER.—W. L. WayryNnen, Dolph, 
S. D.- More particularly. the invention referg 
to means whereby a mixture of uniform com- 
position may be formed irrespective of the 
quantity of gasolene or other fuel in the sup- 
ply, tank and irrespective of the speed of the 
engine. The presence of impurities in the 
liquid fuel does not interfere with the opera- 
tion of the device, as no needle valve or fine 
passage is employed. 


MEANS FOR PRODUCING MOTIVE 
POWER.—J. L. Tats, Jersey City, N. J. An 
object of this invention is to utilize the pro- 
ducts of combustion of a liquid or. gaseous fuel 
for operating an engine and to. add. to the 
products’ by :the injecting action thereof, a 


second fluid of a low temperature, whereby a. 


motive fluid is formed of a temperature suffi- 
ciently. low to prevent injury to the engine, 


-but, at the same time, of high pressure and 


velocity. 
ENTERNAL-COMBUSTION ENGINE.—C. J. 


MUNDHENK,. Freeport, Il. The invention.-re- 
lates more particularly to improvements in the 


cylinder and cylinder head construction. where-. 


by the cylinder may be more efficiently and 
uniformly eooled, the means for distributing 
the cooling agent being so disposed as to aid 
in the support of the cylinder and strengthen 
the same. 


COMBINATION GAS AND STEAM EN- 
GINE.—M. S. Ftaic,. La Crosse, Wis. The 
intention in this improvement is to provide a 
new combination gas: and. steam engine, in 
which a mixture of steam and gas under pres- 
sure is produced in a very economical manner, 
and the said mixture is utilized to drive the 
engine to the fullest advantage. 


Pertaining to Recreation. 


CALCULATING DEVICE.—T. T. CroucnH, 
Chicago, Ill. This scientific device is for use 
in handicapping horses at different’ race 
tracks, different weights, under different con- 
ditions and ridden -by -the.-same.-or different 
jockeys; and also for arriving. ‘at. track, condi- 
tions. The invention consists in the novel 
construction and arrangement: of the mechani- 
cal parts including the shiftable dials and -in- 
dex hands moving over the dials and adjust- 
ing the same, ’ whereby" the results are carried 
out in a simple, rapid, and correct manner. 


REEL-CRANK.—J. J. NEWLANDS, New York, 
N. Y. The invention refers to reel-cranks, such 
as used by fishermen, the more particular ob- 
ject being to provide improvements in the con- 
struction whereby the ‘practical length of the 
hand crank of the reel is: changed at will, and 


.also improvements in the means whereby the 


crank may be locked in a predetermined ex- 
tended position. 

POKER-TABLE.—I. Mason, New York, N. Y. 
A purpose here is to provide a table top for 
the game of poker, which poker top is adapted 
to constitute an auxiliary top for the table, 
particularly for a table having a rectangular 
top member, and also to so construct the 
auxiliary top that it can be quickly and con- 
veniently placed and held in position on a 
table and as easily removed, without in -any 
Manner marring the table. 

FISHING-FLOAT.—M. B. LorHR, Claypool, 
Ind. The aim of this improvement is to pro- 
duce a float of simple construction adapted to 
rest upon the water, and which is provided 
with a line carrying a hook. The construction 
is such that when the hook is taken by a fish, 
the device operates to strike so that the fish 
becomes caught. The device indicates whether 
it has been snapped or not; that is, whether 
or not ‘a fish is on the line. 

‘Norr.—Copies of any of these patents will 
be furnished _by Munn: .& Co. for ten cents).each. 
Please: ‘state the name, of the patentee, title of 
the invention, and date of this paper. 
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HINTS 3 10. CORRESPONDENTS. 
Names and Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and-not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 

tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books forces to promptly supplied on receipt of 


pri 
Minerals. “sent for examination should be distinctly 
marked or labeled. 


(10759) V. BE. M. asks: 1. What is the 
method of making a. small battery such as 
is used in a small vest-pocket electric light? 
The battery can be bought for about 25 cents. 
A. The battery for lighting miniature lamps 
usually contains three dry cells. We pub- 
lished in our SUPPLEMENT, Nos. 1383 and 1387, 
price 10 cents each, a full description with 
illustrations of the manner of making such 
cells, with all the materials used and all 
necessary instructions. 2. What is the method 
of making a Fuller battery? A. The Fuller 
cell (see SUPPLEMENT, No. 159, price 10 cents 
mailed) is a bichromate cell in which there is 
a continuous amalgamation of the zinc. The 
zinc is in the bottom of the porous cup, and 
has a quantity of mercury, an ounce to a cell 
will answer, poured around it, which maintains 
the amalgamation of the zinc through the 
life of the céll. A brass or copper rod cov- 
ered with gutta percha is fastened to the zinc, 
and extends above the cell as a terminal to 
which the circuit is connected. The carbon 
plate is placed in the glass jar and surrounded 
with a bichromate solution. Water is poured 
into the porous cup upon the zinc. - The acid 
diffuses through the porous cup fast enough 
to act upon the zinc and produce the current. 
The cell evidently will not furnish a strong 
current. A good formula for the bichromate 
solution may be given: Take 21 ounces of so- 
dium bichromate and 3 quarts of water. When 
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the Selution-of the salt is complete, add slowly 
and with constant stirring, 1 pint of strong 
sulphuric acid. The solution is ready for use 
when it has cooled. 


(10760) W. D. O. says: I would like to 


know the composition of the preparation with 
which the particles of carbon, in the carbon 
pencils for electric arc lamps, are held to- 
gether; that is, the cementing substance. A. 
Are light carbons, carbon plates for battery 
cells, and similar articles are made from coke. 
The higher grades are made from coke de- 
rived from the residue of petroleum stills. The 
crude material is dried, ground fine, and sorted 
into different sizes. The binding material may 
be a coal-tar product, or some other substance 
containing carbon, and which will be reduced 
to carbon by the heat of the furnace. These 
are thoroughly mixed, pressed into forms by 
hydraulic pressure, and afterward baked in a 
furnace. For a full description see SUPPLE- 
MENT, No. 1237, price ten cents. 


(10761) _R. S. C. asks: Why, if known, 


does the ‘skin of a chameleon change in color, 
in. moving from an object of one color to one 
of another color; that is, why does its skin 
always assume the same color as the object 
it may be resting upon? °A. One answer to 
the question, ‘‘Why does the chameleon change 
the color of its skin?’ is that the chameleon 
has a better chance of life by reason of this 
protective resemblance to its surroundings. 
‘Those chameleons’ which had the largest range 
of change of color in the past- have survived, 
andthe capacity of change has been evolved 
in their descendants to a higher degree, so 
that all chameleons now living readily change 
the color of their skins to that of the bark of 
the tree upon which they at the time may be. 
They are thus protected from their enemies. 
There are many such adaptations of creatures 
to their habitat or environment. The polar 
bear, living among Arctic snows, is white. The 
tiger in the jungles is striped, as if painted to 
Yesemble rushes, reeds, or other stiff and 
straight plants. Many fish have backs of the 
hue of the sand or sea bottom upon which they 
lie. Nature has thus attended to the needs of 
her weaker children. Another answer might 
be that the effect of the color of the surround- 
ings is to produce a change in the pigment in 
the cells of the skin, so that the color becomes 
like that of the surface upon which the aninial 
is resting. In the chameleon this is compara- 
tively rapid. 


(10762) W. A. T. asks: Would you 
kindly give me directions for a spark coil for 
3-horse-power gasoline engine? Size of core, 
feet, and number of wire for primary; also 
feet and number of wire for secondary. I 
have 550 feet of No. 18 cotton-covered wire 
that I would like to work into the coil. Want 
coil to give about 14-inch spark. A. SuPPIE- 
MENT, No. -1281, gives full information concern- 
ing a coil for gas engine ignition, if one has gen- 
eral knowledge of the work -of construction. 
Lacking this, it would be best to get Norrie’s 
“Induction Coils,”’ price $1, which gives de- 
tailed instruction in this work, together with 
tables of data for all the parts of coils of all 
sizes up to a 12-inch spark. Do not use so 
coarse a wire as No. 18 in a secondary coil, 
and use a coarser wire in the primary.. Two 
layers of No. 14 will be right for primary, 
layer 6 inches long. Three-fourths. pound of 
No. 36 silk-covered will be right for secondary 
to give a half-inch spark. Core should be % 
to 1 inch in diameter and 7 inches long. 2 If 
a person sparked his engine with a magneto, 
would he need a coil also? A. A magneto can 
be made which will render a coil unnecessary, 
but a battery and coil are necessary till the 
machine has speed enough to enable the mag- 
neto to generate. 


(10763) C. 8S. J. asks: I wish to learn 
the cause of trichine in pork. A. The trichina 
spiralis is a worm, a parasite of the hog. It 
is often found in great numbers in the flesh of 
these animals, in the encysted condition but 
still alive. If such meat is eaten without 
cooking thoroughly, the parasite is taken into 
the body and is rapidly propagated. The worm 
came originally from the rat. As hogs eat 
rats, they pass into the hog and thence into 
man. The only preventive is thorough cook- 
ing. This kills the trichine. No rare or un- 
derdone pork should ever be eaten. The risk 
is too great. The cost of immunity is so little 
that anyone may be safe. Cook all pork thor- 
oughly. 2. The cause of ptomaine poisoning 
by eating pork. What causes the’ presence of 
the poison, how the poison can be prevented, 
and whether or not there is any way of detect- 
ing the presence of poison before using the 
meat? A. Ptomaines are formed by decomposi- 
tion. ~If only fresh food is used, one will be 
safe from these poisons. 


(10764) J.-A. H. asks: Will you kindly 
explain how voltmeters and ammeters can be 
read ‘to 1/10 their divisions? A. A scale is 
usually read to a tenth of a division by esti- 
mating the fractional part-in tenths with the 
eye. This is of course not- accurate, but the 
best that can ordinarily be done. The error, 
with experience, need. not exceed a” tenth. 


‘Sometimes voltmeters and ammeters are pro- 


vided with shunts, which change the value 
of a division of the scale. Thus you can have 


}a@ shunt made which wiJl make one division 


have one-tenth of its present value. This will 
be much better ‘than to estimate by the eye 
the fractional part of a division indicated by 
the pointer. 
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NEW BOOKS, ETC. 


Tue AMERICAN BATTLESHIP AND LIFE IN 
THE Navy. By Thomas Beyer. Chi- 
cago: Laird & Lee, 1908. 12mo.; 
pp. 246. Price, $1.25. 

A book devoted to a description of life in 
the United States navy from the standpoint of 
the seaman must necessarily possess a special 
value. Literature bearing upon the navy, 
whether in description of the ships, or of the 
life led by those who form:the ships’ comple- 
ment, is plentiful; but these delineations of. a 
naval man’s life at sea’ are more or less of a 
fictional character. Hence the present: vol- 
ume, written by a “ship’s fitter of the. first 
class” in the United States navy, and based 
on his’ personal experience, has a special value 
of its own, and’ will be welcomed by that large 
class of readers who wish to learn about life 
on the ships of our navy as it actually is. 
The book divides itself. naturally into two 
parts, the first half dealing with the day-by- 
day life of the seaman, his duties, drills, pas- 
times, chances of promotion, etc., and the sec- 
ond half containing an excellent description ‘of 
the manner in which the ships are designed and 
constructed, and the uses to which they are put. 
The first chapter deals with the building and 
commissioning of the. vessel, and the way 
in which officers are made. Chapter II. de- 
scribes. the preparations for a voyage, the life 
at sea and in port, giving.its daily routine and 
a description of. the drills of the week. For 
those who are seriously thinking of.. entering 
the navy, and are seeking information regard- 
ing the life and its opportunities, Chapter III. 
will be found particularly. useful. It. describes 
the crew and their duties, under the head of 
Engineers’ Department, Carpenters’ Gang, 
Deck Force, Ordnance Department, Pay and 
Medical Departments, and the Clerical. Force. 
The rates of pay are given, and the -opportuni- 
ties for advancement both in rank and. re- 
muneration. The chapter closes with a de- 
scription of the. amusements and pastimes and 
a curious dictionary of “Man-of-War’s’ lingo. 
The last three chapters are devoted to the de- 
scription of a battleship, its ordnance, guns, 
gun crews, ammunition, projectiles, and tor- 
pedoes. The nomenclature of the different 
parts of the ship are given, with a clear de- 
scription of, the drainage, ventilation, and 
fresh and salt water systems; and it closes 
with a description of the United States vessels, 
which includes six pages of tables giving full 
particulars of the size, horse-power, speed, 
battery, weight of discharge from guns, and 
the number. of men carried, on every important 
ship of the navy. “The tone of the book 
throughout is healthy and optimistic. The 
author, as the result of his personal experi- 
ence, is an enthusiastic believer both in the 
excellence of our ships and the quality of the 
officers and men who man them. It is worthy 
of a wide circulation, and should prove a valu- 
able aid in encouraging the better class of 
men of this country to enlist. 


THE Copper Hanpsook. A MANUAL OF 
THY CopPpER INDUSTRY OF ‘THE WORLD. 


Vol. VII.. Houghton, Mich.: Horace 
J. Stevens. 8vo.; cloth; 1228 pages. 
Price, $5. 


The new edition of the “Copper Handbook,” 
Vol. VII, has just been issued. It has - 1,228 
pages, octavo, -brevier type, being materially 
larger than’ before. The author apologizes 
for-his inability to revise the book throughout, 
explaining that fire, sickness, and loss of five 
months’ time prevented, but. the new volume 
contains about 180,000 words. of new. matter 
in additon to the matter. remaining :unchanged 
from the preceding issue. This new edition of the 
“Copper Handbook” contains twenty-five chap- 
ters, an increase of nine, treating of copper 
under the headings of History, Geology, Chemis- 
try, Mineralogy, Mining, Milling, 
ing, Hydrometallurgy, Pyrometallurgy, Electro- 
metallurgy, Alloys, Brands, Grades, Uses, Sub- 
stitutes, Terminology, Geography, Copper De- 
posits, and Copper Mines and Statistics. The 
treatment given the subject is encyclopedic in 
scope, ‘but the logical and orderly arrangement 
of the great mass of facts presented, coupled 
with the table of contents, full index, and 
alphabetical arrangement of districts, coun- 
tries, mines, minerals, and glossary, render it 
possible to ascertain any given fact with al- 
most as much ease as a word, is found in a 
dictionary. This is a point of much value to 
readers that hag been overlooked in many 
otherwise excellent works of reference. The 
“Copper Handbook” is not intended to replace 
other works for the use of technical men, but 
it. does supplement all other technical books 
on copper, while for the average reader its 
hundreds of pages devoted to the scientific and 
technical features of the subject will be found 
to cover every point of interest. The language 
is plain throughout, and the layman will find 
the clear:.and easily understandable expcsition 
of scientific facts a great aid, as the highly 
technical language used in many of the best 
scientific works is a serious stumbling block 
ini the path of the man not technically trained. 


STEAM TuRBINES. By Carl C. Thomas. 
Third edition, revised and enlarged. 


New York: John’ Wiley & Sons. 
8vo.; cloth; 334 pages, plates. 
Price, $4. ; 


The logical arrangement of Prof. Thomas’s 
“Steam Turbines” and the numerical examples 
applying the underlying principles to problems 
of design, have obtained for the book an-ex- 
tensive use by teachers in colleges, and by 


Concentrat- | 


engineers wishing to master the fundamentals 
of the subject. The hydraulic, mechanical, 
and thermodynamie principles involved in tur- 
bine calculations are carefully but briefly set 
forth, and the methods of calculation actually 
in commercial use at the present time are em- 
ployed in the problems worked out in the book. 
This gives the reader a grasp of the principles 
and methods of calculation, and conveys an 
understanding of the use of heat diagrams, 
velocity diagrams, and the graphical processes 
so generally used by engineers. The use of 
experimentally determined data,-and the meth- 
ods of design involving empirical coefficients 
are given prominence. The purpose of the 
book is to set before: the reader: principles and 
methods, and not to trace in detail the ever- 
changing mechanical arrangements . found ‘in 
practice. A careful working out of the practi- 
cal examples contained in the book | éannot 
fail to familiarize the student with. that which 
is essential to a clear understanding of the 
action of steam. turbines. 


SotperR. Its Production and Application. 
With a Brief History of Tin and 
Lead. By F. W. Schultz. Baltimore. 
16mo.; cloth. Price, $1.25. 


In this age of rush, any one_ desiring to 


to have attention bestowed upon him. The 
author of “Solder” has' shown his réalization 
of this fact, and presents in plain and simple 
language the observations he has -made during 
a period of nearly forty years, regarding’ the 


pound. 


‘low melting points. Just when the alloy of 
the two came into use is not Known atcurately, 
yet it must have been at' avery early: date. 
The author calls attention to an..odd fact 
existing in connection with the ‘melting points 
of solders containing ‘different -proportions of 
tin and lead. Starting with 56 parts itin and 
‘44° parts lead, having a fusion point of 345 
deg: “F.,: the melting point rises gradually .as 
the proportion of tin is increased and. then 


parts lead is reached, when the melting: point 
is again 345 deg. F. Further addition of tin 
causes a rise in the fusion. point. This is 
no doubt due to the formation of some ‘sort 
of a compound of tin and lead, to the forma- 
tion of an allotropic modification of one of the 
constituents, or to the change in the neture of 
the solyent. 


MODERN PIGMENTS AND THEIR VEHICLES. 
THEIR PROPERTIES AND USES CONSID- 
ERED, MAINLY FROM TRE PRACTICAL 
S1pE, AND How To: MAKE TINTS -FROM 
Tuem. ‘By Frederick Maire. New 
York: John Wiley & Sons. 12mo.; 
cloth; 266 pages. Price, $2. 

The- purpose of this-book is to give-a brief 
and concise -history of all- valuable. -pigments 
useful in ‘painting—the main sources of their 
derivation and supply;. their properties and 
chief uses; their good qualities and their de- 
fects will be pointed out and- incidentally there 
will be presented the. best methods of ‘detect- 
‘ing adulteration: It is_impossible in. as. small 
a volume as this to enter into. the chemistry 


tails, of manufacture and’ preparation. for use, 
except in the briefest ‘manner that will give 
the reader a fair idea of the cgmposition. This 


to know of the chemical side of pigments. Ad- 
ditional details would be of: no: importance, 
and no one but 4 manufacturer of colors would’ 
be interested in them. 


‘An INTRODUCTORY Course or: ContTINUOUS 


CuRRENT ENGINEERING. By | Alfred 
Hay. New York: D.. Van Nostrand 
Company. 8vo.;- cloth; _ B27 _ pages, 


illustrated. Price, $2. 50. 


This work is introductory in the sense that 
only elementary: methods of .treatment- are 


is madé to cover theeritire field of contintous 
current engineering:: 
current lighting and power plant-—dynamos, 


and ,the..other apparatus and. principles with 
which it is well to be familiar. 


INVENTIONS: How. TO PROTECT, SELL: AND 
Buy THEM. By. F. B. Wright. “New 
York:. Spon & :Chamberlain,: 1908. 
16mo.; pp. 108. . Price, 25 cents. 

The author states in his preface that this 

book: does not pretend to’ teach inventors how 
to be their own attorneys; nor how to prepare 
and prosecute an application for a _ patent. 
The time-worn adage that he Who is his own 
lawyer ‘has a fool for a clierit, is as true of 
patent law as it is of other branches. '- This 
is good ‘advice. We can hardly: say as: much 
for thé section devoted to selling“and buying 
as it is devoted simply to the suggested forms 
employed as: licenses; ‘transfers, etc. 


IcE-MakING AND REFRIGERATION. By 
Louis. Schmidt. Third edition, re- 
vised and enlarged Philadelphia: 
Philadelphia Book Company. 8Vvo.; 
cloth; 437 pages, 205 engravings. 
Price, $3. 


._ The third edition of ‘Ice-making and -Re- 


frigeration” will. be found to .contain a large' 


.amount of new material, in. addition to the 
greater part of the original matter contained 


give information must be very concise in order ' 


manufacture ‘and ‘use of this important: com- | 


mel: 


The two metals from which’ solde? ‘is ; 
made are no doubt among: the first that were! 
obtained by mineralogical process; owing té their.! 


falls until a mixture of: 20 parts -tin and 30, 


of pigments nor into ‘some of the intricate de-' 


is ‘about ‘all that painters or dealers: require , 


made use of throughout, and that no- attempt |, 


4t furnishes a simple ac- 
count of the component parts. of.a continuous. 


motors, secondary cells, measuring instruments, 


PRINCIPLES AND PRACTICE OF ARTIFICIAL | 


in the former editions. The scheme of sub- 
| division into four parts has been. adhered to 
as heretofore, although there has been some 
rearrangement -of material. All that. need be 
said of. this book is that it is already con- 
sidered the standard work upon refrigeration. 


Tue. Fire Assay OF GOLD, SILVER, AND 
Leap IN ORES AND ‘METALLURGICAL 


Propucts: By Leonard: S. Austin. 
San Prarictsco: Mining and Scien- 
tific. Press. 8vo.; cloth; 88 pages, 


illustrated. Price, $1. 


A system. of assaying, covering determina- 
(iene of silver and. gold, and. of- lead as well, 
according to the methods commonly recog- 
nized in the Rocky Mountain States, To pre- 
vent. embarrassment to the beginner, but one 
method is described, although others. of .equal 
§ may exist. 
| he treatise, of which this volume forms 
‘the first part, gives an account of the theory 
_of physical optics that is systematic, and is as 


THe THEORY OF LiIGurt. 
Physical Optics. 


A Treatise on 
By Richard C. Mac- 


laurin. In Three Parts. Part I. 
Cambridge, England: University 
Press. 8vo.*, cloth; 326 pages. Price, 
$2.75. 


‘complete as possible within the somewhat nar- 
‘row limits by which the work is bounded. 
The treatment is designed to lay a foundation 
for the establishment of -the relation between 
. light and electricity. The second volume will 
bring out this point more clearly; dealing with 
tke branches not taken up in the first part, 
namely, dispersion, the rotations, both struc- 
tural and magnetic, aberration, diffraction, etc. 
The connection ‘between light and electricity 
is often imperfectly presented, for in many 
books it is not referred to, except in a sketchy 
way toward the close. The third and last 
volume of the series will be devoted to a his- 
tory of optical theories. One of. the features 
of the first volume, which as yet is the . only 
one to have reached us, is the close connection 
maintained between theory and experiment. 


AFTER EARTHQUAKE AND Fire... A Reprint 
of the Articles and Editorial Com- 
ment Appearing in the Mining and 
Scientific Press Immediately . After 
the Disaster at San Francisco, April 
18, 1906. San: Francisco: . Mining 
and Scientific Press. 8vo.; cloth; 194 
pages, illustrated. Price, $1. 

A reprint of the articles and editorial com- 
ment appearing in the Mining and Scientific 
Press directly after-the disaster at San Fran- 
cisco two years ago. Although, following our 
racial custom, we have very nearly forgotten 
that such an event took place, the photographs 
reproduced show very elearly what are the 
effects of an earthquake:’» Some interesting re- 
marks upon the cause: of the displacement that 
did so.much damage are also intluded. 


‘ELECTRICAL RAILROADING, OR ELECTRICITY 
AS APPLIED TO RAILROAD TRANSPORTA- 
Tion. By Sidney Aylmer-Small. Chi- 
cago: F. J. Drake & Co. Illustrated. 
12mo.; pocketbook :form :and limp 
leather; 919 pages. Price, $3:50. 

A book written principally for railroad - men 
who have to do with. the electrical machinery 
and apparatus which is installed upon ; steam 
roads, and for those who wish to keep pace 
with the increased use of electricity in all 
branches of life. No man can: profitably refuse 
to learn sdmething of .this. so generally. used 
force. The style of the book makes it. con- 


venient to be .carried in the pocket, and the 


method of teaching, while simple and element- 
-ary, is not insulting. to the intellect. A more 
complete and satisfactory book it would be 
hard to imagine. 


THE ENGINEERING INDEX ANNUAL FOR 1907. 
Compiled from the Engineering Mag- 
azine during 1907. New York: ‘The 
Engineering Magazine. §8vo.; ; cloth; 
435. pages. Price, $2. 

The information on a given.-subject is so 
broadly scattered in this age of technical liter- 
ature that it is impossible for a member of any 
profession to: keep track of important articles 
that have a bearing upon his:work unless there 
is at his disposal some .sort of general index, 
or publication. of classified abstracts. | ‘The 
Engineering Index” furnishes: a Classified list 
of various articles germane to the subject that 
have appeared in the. past year. The ‘“‘classi- 
fied” system is followed, instead of the “alpha- 
betic” system of former volumes, as this meth- 
od makes the locating of- any special branch 
possible with greater facility. 


; Woop.- Manual of Natural History and 
Industrial Applications of the Tim- 
bers of Commerce. By G. S. Boulger, 


F.LS., F.G:S., F.R.H.S., A.S.I. Lon- 
don: Edwin Arnold, 1908. 8vo.; pp. 
348; 48 plates and 42 illustrations. 


‘Price, $4.20. 


This is the second edition revised and en- 
larged of what has proved to be:a most valu- 
able work of reference. It is filled- with inter- 
esting statistical matter, and the chapters re- 
lating to testing of wood,’ the:various uses of 
wood; seasoning and storage of: woods, are all 
| very valuable. It i8. a most excellent .work 
ee is deserving of a:large sale. The section 
devoted to woods of commerce, their sources, 
j character, and uses, is arranged in alphabetical 
‘order, facilitating reference. There is also.a 
select bibliography, and an appendix giving ‘the 
distinctive. microscope. structures~ of woods. 
‘Fhe book is well indexed. 
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INDEX OF 


For which Letters Patent of the 


INVENTIONS 


United States were Issued 
for the Week Ending 
May 5, 1908, 


AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


Acid and making the same, soluble salts of 
the anhydro-oxymethylen- diphosphoric, Ss. 


Posternak i. sisie ccc cle se ele ges Siete ee reek 886,852 
Addmg machine, G. Roth.................. 886,543 
Adding machine ribbon controlling mechan- 

ism, Wetmore & Niemann............. 886,747 
Alloy, aluminium, W'. Gosmann........... 886,597 
Alloys, producing low carbon ferro, E. IF. 

STAGE! & tensca/aracd o's Weipa esis ei cte jaeasets uae a RCA 886,858 
Aluminium and other metals, reducing, H. 

S. Blackmore ......,....cc cesses eeeeee 886,757 
Amusement apparatus, C. C. Langsdorf.... 886,614 
Amusement apparatus, C. A. Carlson....... 886,762 
Amusement device, H. 0. Neebe........... 886,627 
Animal trap, A. W. Little................. 886,381 
Arch construction, automatic adjustable, W. 

Mie TROMAS. os cte io esictels.d-5 4.0.04 bl dinars 886,666 
Automatic carrier and dumper, H. G. Dif- 

Fenbau gy’ ssa Seca Savas tyestcdys Soca ecata 886,959 
Automobile, H. K. Holsman... - 886,506 
Automobile, BE. Koeb ................ - 886,520 
Automobile steering device, J. Horat....... 886,508 
Automobiles, .cushion attachment for, J. E. 
vo MEAP nel ie vegies de go aking OR os RE eae eae 887,002 
Automobiles, motor driven and steered fore 

carriage for, L. Krieger............... 886,990 
Bag fastener, Hiering & Fuller............ 887,044 
Bag frame lock or fastener, Lau & Melzer 886,708 
Bag or purse fastener, L. B. Prahar 886, 855 
Bait holder, L. R. Balken............ : 886,337 
Barium oxid, making, C. B. Jacobs 886,607 
Barrels, casks, and the like, metal head for, 

A. A, Hurst 2... cee ccc e sees eens 886,981 
Bath tub supply pipe connection,. W. G. 

StO Wart — cadicccciias sees aces vee eeeaeae 886,888 
Bath -tub trap. T. S. Chew...,............ > 886,943 
Batteries, negative element for primary, C. 

B. Schoenmehl ::......... 02. cece eee eee 886,651 
Battery. See Electric, battery. 

Battery cover and element SUBpOTE Cc. B. 

Schoenmehl]'.................00- 886, 649, 886,650 
Beading. implement, G. EH. Morris.... . 886,394 
Bearing, ball, R. G. Cornforth.... 886,950 
Bearing, roller, W. S. Sharpneck 886,547 
Bearings, means for dubricating Bleeve, W. 

H. McGauley, ......... 886,625. 
Bed, folding, N. C. Merrill 886,622 
Beehive forming mechanism, 886,488 
Belt, A. Susseles ' 886,439 
Belt, R. B. Dwyer . ber 886,780 
Belt for power transm n, G. Magal 886,525 
Belt-shifting mechanism, I. 886,730 
Billet loop, G. D. Baily .................. 886,575 
Blast or exhaust apparatus, G. Elbel. .. 886,590 
Blocks, form for setting up and hold g 

sectional, W. T. Huening........ . 886,373 
Bobbin spindle, H. Wyman ............... 886,459 
Boll weevil catching machine, W. M. & R. 

J. McCurdy ....... cece eee eee eee 886,535 
Book for manifold writing, W. E. Easter- — 

DEOOKS! ? sete sae ieceesiareioa co 0hstereg saree kaw eseie 886,782 
Bookbinder’s strip applying machine, C, J. 

US ZAD. ineisiseiere e ecolerdeeie ere oe 60 Seis eee ws 886,961 
Bookbinding, W. H. Rademaekers ......... 886,726 
Boot and shoe cleaning stand, A, F. Bigford 886,756 
Bottle, Hoffmann & Muller ................ 886,807 
Bottle, non-refillable, J. F. Hedge... -+ 886,803 
Bottle dr jar closure, C. J. Lundquist - 886,619 
Bottle packing, B. Kochs ................. 886,818 
Bowling alley ball stop, W. W. Vearing.. 886,556 
Box top, powder, W. H. Perkins.......... 886,632 
Boxes, crates, ete., reinforced corner for, 

H. 3s AMOS: so eecccre evi vie e's eee ob a eee 886,462 
Bracelets, making, P. H. Long............ 886,616 
Brake, S. @. Chidister ...............0.0 886,944 
Brake head, adjustable, P. T. Handiges.... 886,603 
Brake lever, J. J. Byers ..........eeeeeee 887,030 
Brake shoe, I, A. Gibbs.......... - 886,694 
Brake-shoe shell, W. H. Thrash 886,553 
Braking system, automatic, B. Aikman... 886,460 
Broom holder, C. J. Wren..............45 886.458 
Brush, blacking, R. 'T. Overton.. .+++ 886,848 
Brush, fountain, H. L. Loring «+e. 886,996 
Brush holder, W. L. Waters - 886.559 
Buggy-top support, J. Elms 886,785 
Building block forming machine, W. Raab.. 886,404 
Building structure, M. A. Morton.........+ 887,008 
Bundle or package tie, H. B. Ward....... 886,905 
Burglar _and fire alarm, invisible electric, 

J. We Dawson) vei seas fie testecs ce 886,355 
Burial apparatus, Garpheide & Westerheide 886,593 
Burial casket; A. S. Seidel.............005 887,019 
Button fastener, M. B. Ryan ....... .- 886,731 
Buttonhole tape, A. Bernstein ...... -. 886,924 
Cabinet,- dispensing, L. Lammer .. 886,823 
Cable hanger, W. Pleister.... - 886,634 
Calculator, J. a Duncan a 886,588 
Camera, folding photographic, 

ME]? six cans dia vinnie oniciebn 8 bases Biase 886,473 
Cameras, device for focusing photographic, 

‘  W. Thorner ...... 886,739 


Can opener, J. Zander ‘ 
Cans, packing composition 
Cc. Sharp 


- 886,913 


r seams of 
Car construction, r R. “Gardwell 12211! 


Car coupling, C: H. Tomlinson. 886, 554 


Car coupling, G. P. Ritter .... : - 886,864 
Car door operating mechanism, ron A, Lind- 

BELOM) 6.6 cecsieieieins aa hy sistas Gee ee bea gts 886.380 
Car, dump, H. B. Barling et al........... 886,781 


Car grain door, railway, Marxen & Wood- 

WT aie Nase anc. Bib actronelaaislacenate Sesh Lae ays 
Car lighting system, W. A. Turbayne.. 
Car replacer, G. H. Sargent 
Car vestibule, L. Ullo 


886,529 
+ 886.445 
- 886.644 
886,744 


Cars, attachment for dirt push, J.. W. 

GLUDDS). “ase icteric evetis weslsieg cuets g005 * 886,800 
Cars, ete., ventilator for railway, 5. EB. 

Wad ei ite sneece see ea cee Seabeeia stesietess 886,558 
Carbureter, T. H. Puddington ............. 886,403 
Carbureter, W:. L. Marr ...... . 886,526, 886,527 
Carbureter, G. M. Schebler ............... 886,545 
Carbureter, T. E. Puddington ............ “887,017 
Carhureting mechanism for. internal com- 

bustion engines, A. P. Brush Deuhenss Sie . 886,760 
Card: record, I. S. Bassett ................ 886,753 
Carriage, mechanical doll, C. H. Hood: ... 886.507 
Carta e robe, cushion, and attachment” for 

olding toilet essentials, combined, K. 

Be Werle: (asic wicissisiessnct ies oaeie esas ees ¥ 886,907 
Cart, fodder, T, F. Talbott . 886,664 
Cash box, R. S. Burns ...........--.s000- 886,345 
Cash carrier, pneumatic tube. v. S. Hager 886,496 
Cement chair mold, M. Serrier ........... 886,877 
Cementing ‘material and making ‘same, T. 

 CADPON sie Shae wea tie oa hes oe ee eee ~, 886.579 
Chain, J. F. Wagner .......... 886.904 
Chair seat making machine, L. G. McKnight 886,721 
-Chart, schoel room, A. E. Osborne......-.. 886.630 


Check register. D. W. Morse 
Check, gales, G. Heinersdorf .......... 
Cheese cutter, computing, J. W. Isler. 


- 886.839 
. 886,976 
+ 886.982 


Cherry pitter, A. G. Weinhardt....... - 886.906 
Choke coil. L. O. Langworthy.... ... 886,824 
Chuck, lathe, J. M. Jipperson .. . «2. 886.812 
Churn, D. W. MeNeel .......... . 886,626 
Churn; J. Mott ys ese cea t eines sue eieistegiate sess 886, 836 
Cigar ash thimble ‘and protector, H. S. 
Cunnington ......... cece eee ee cee eee 886,352 
Cigar boxes, price marker and did holder 
for, Gale & Davis .........c.. ee eee eee 886,692 
Clamp. See Trolley line clamp, 
Clamping joinery work, means for, C, Krogh 886,613 


oeete and polishing composition, 8. R:’ 
seen eccereecereenweeeeeesseesieees SOO TRF 
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. LATHE LESSONS |cicthes poundes; “s. t. “Bowting 


The test of time has proved to {Clothes Washer and drier, F. A. 


= mechanics, electricians, model | Clutch, H. Haeberlin .......6...eeeeeeeeee 886,60 a B | 
mikers, gunsmiths, atc, the |Clutch, A. W. ee SS eraieiepe 
superiority of. % Cees : 
STAR FootorPower LATHES | Coffee roaster, B. T. Shortt....... ena 
High grade m every respect, im- ee [ 
Proved up-to-date, scientifically con- | Coil support, W. L. Waters............... 
structed and most profitable for | Coin actuated mechanism, W. M. Reason... 887,048 : 


enn aoe Re {Coin detector, F. Eckert’............0..005 886,962 
THE SENECA FALLS MFG. co. | C°M receptacle, B. vom Figen............ 886,687 
' B-2 i 695 Water St., Seneca Falls, N. Y. Coin repository, B. vom Eigen..... 886,784, 887,037 


Coin testing machine, M. D. Sadtler....... 887,049 


I 
2 2 | Collapsible box. W. F. Mestemacher........ 886,530 
Engi ne and Foot Lathes | cous, G F."Memams ..... es 11 886,844 . —v 
scuine stop ourrirs, Tooce ano |Conteineing HME ii SO | 
PPLIES. BEST MATERIALS. BEST BO a Poe eR RES ‘ 
su Concrete mixer;'J. F. ‘Crowe ... ssee++ 886,680 x) 


WORKMANSHIP. CATALOGUE FREE Concrete mixer,. P.. P. De Bogory..... 


SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. Ccndeneet syetemt, , SUrtace, Z. Stumpf : hepa Ps 6 
ondensin; apparatus, « ‘ASTTOM ...ceeee e 
Foot and P and Turret Lathes, Piav-| Connection box, R. D, Holabird .. 11 886,978 Ordinar y Life Insurance Issued. 
0 n OWeF ers, Shapers, and Drill Presses. | Controller, G. B. Schley °2 836,733 


SHEPARD LATHE CO.. 133 W. 24'St. Cincinnati, 0: | Conveyer.’ BR. O. Straight S . rn 
cigs eae sears ar ee The New Low Cost Policy 
ore oven, “B.°H.° Prack ......... aleotetals i 3 ~ ‘ 
Veeder $1.00 | Corn and ithe like, holder for, G.-P. Huguet 886,510 


Cornet or the like, T. C. Edwards......... 886,783 
Counters 


EO 
i sCéttonpicker’s sled, T. A.. Windsor........ 886,452 OF 
to register reciprocating } | Crate, laundry, J. Eastman °.......... ‘ 
movements on cevolic ' Cream: separator, E. R.° Bailey. : ® 
tions. Cut full size. \ “4 ‘Cream. separator, liner for 3 ; . 
let F } .Marsh & Morgan ..........eeeeeee . | 
Booklet Free ees E| Sream separators, i 
0. . Morgan 
ee ete Get ae. ag Cuff, D. H! Anderson .........0.. : : 
Hartford, Conn. Isa cael Cuff protector. M. P. 2 p 
7 : 
f 


Course and log recorder, T. M. Foote.. 

Cultivator, C. S. Sharp . 
g ters, Odometers, Curtain pole, J. Kroder .. 

hometers, Oounters ¢ Fr - 

and Fine Castings. ‘at-out block, . Brunberg ..... ine 
Cycle handle bars,-:-handle grip for, M. ¥ 
: we Je be cae - 886,889 
- 886,988 
- 886,657 
- 886,452 


is the Greatest Triumph in Life Insurance! 


This is the Policy the People Want! 


After eight months of unparalleled success, read what 
our Enthusiastic Field Managers say: 


Stokes 
Damper regul 


, O° C.-K 
M AKE YoUR Derrick; dirt, G. Sorteberg. 
L Desk table, S. M. Wirts .. 


BICYC ‘Display holder for jewelry and the 


Jersemann ~ 20... .. ee ee cee ce tence ene 886,608 
Lonel MOTO Display rack, J. B. Whitaker... 886,748 


‘ at small cost b taching the ERIE. || Display stand, W. Crowther............... 886,480 
Mle inclodes a eeeuing fhe ER TE: 1} Door bolt, F. A. ‘Tomkins... .- ae TIT 986.742 
can make a strong, durable machine fj Door fixture, sliding, C. Metterhausen.:.... 886,531 
that will climb steep hills. Send4c.in§j Door holder and bumper, combined, J.: B. 
ff) stamps for either bike Attachment || Hightower -....--re-ccccc-+eesccese eee 8603} THESE ARE SELECTED FROM HUNDREDS OF LETTERS. 
886,805 ‘The Prudential agent is to-day invincible, and is 
envied by epresentatives of all companies.”—2./. Mix, New York City. 


‘*I delight in selling it because I know the insured 
will never be disappointed in the result.” —0O. Edgar Fell, Seattle, Wash, 


‘* New Policy ast ong card. In competitive cases : 
have ittem every one against: entire field.’’—2. H.. Timberlake, Minneapolis, Minn. 


“ Public clearly understands the liberal guaranteed 
contract. Most insurance for the least money.’’—H. R. Gould, Omaha, Neb. 


‘‘The Policy sells—and it satisfies.’ —James Perry, New Y ork City. 


“New Policy has met a popular demand. Good 
insarance at low cost.’’ —H. A, Austin, Kansas City, Mo, 


“That the cost has been redaced appeals direct: 
to the intelligence and comaiail sense of the: 


Door- opener, electric, J. Loch 
Draft equalizer, A. Hines.......... oe . 
Draft tube, H. A. Maxwell. eve -- 886,386 
Dredge, BP. J. Bevan ..... 5 ielerans shee -~ 886,343 
Dredge, siphonic, W. J. Moninghoff....... -» 886,390 
Drill bit, fluid feed side inlet, J. H. Wiest 887,051 
Drilling apparatus, P. Repsold ........-... 886,862 
Drum, bass, G. W. Britton ...... 886,471 
Drums, construction of, C. Poland : 887,016 
Dust. guard, H. C. Lafferty ............... 886,822 
Dye and making same,. brown sulphur, Mof- 

fatt & Spira ..... a's 5S gb eLerbiedo siaie-bs -- 886,532 
Dye and making same, green, P. Julius.... 886,815 
Dye and :iaking same, red trisazo, G.’ Ka- 

lischer ..-..e..e.0.ee 
Ear stopple, G. B. Frank. sarees 
Egg holder, J. Csinesak ...........¢ 
Electric battery,.C. B.. Schoenmehl........ 
Electric cable, C. BE. Wilsan ..+..........- 886,566 
Blectric heater and rheostat, J. H. Delany 886,682 
Blectrie furnace, E, F.- Price ..........+0+ 886,856 
Electric imnachine, dynamo, W. LL. Waters. 886,562 
Electrical connection, Jacob & Hagadorn... 886,811 
BDlectrical distribution system, A. S. Hub- 

~ Par  vocsece rc seseccevesevccees 886,371, 886,372 
‘| Electrical regulation system, M. Moskowitz 886,395 
-| Electrical system of distribution, W. E. 

Winship .......... Bie eeibie '618,Sia-0,0 3 eiseio/s 0% 887,052 
Electromagnet, H. Rowntree....... 886,869, 886,870 
Elevated carrier, W'. J.: Chance... . 886,763, 886,764 
Engine, F. L, Hager ..+...-..-5..8- aseeeee 886,589 
Engine spark plug, explosion, B, A. La- 

Har .ncccccccccce ede sense ceseece 886,523 
Engraving machine, Turner & Corley 886,898 
Envelop, M. A. Corliss .......+..... 886,350 
Pnvelop,. G.- Hitzler, Jr...........24. 886,977 
Envelop and letter sheet, combined, 

-Greenblat~~.......... 
Envelop, return, T. C. W 
| Excavator, T. P. Rochford....... 
From ?-in. to13-in. swing. | Explosion motor, A. Peugeot et al 886,539 

ged for Steam or | Explosive, ©. E. Bichel « : 887,027 

Foot Power, Velocipede Heplosive engine, -_ -_ ia Se6.500 
-up Treadle. xplosive engine ‘ ico! 5 

Send for Lathe Catalog. : pry Pay 


q catalog 8, or Motorcycle catalog C. 
/ Motorcycle Equipment Co., Hammondsport, N. Y. 


Our Hand Book on Patents, Trade-Marks, 
etc., Sent free. Patents procured through 
Munn & Co. receive free notice in the 


ScrenTIFIc AMERICAN 


MUNN & CO., 361 Broadway, N.Y. 
BRancH OFFICE: 625 F St., Washington, D.C. 


people.’’ —C.'H. Johnston, Des Moines, Ia. 


‘* This office is 50% ahead of last year’s business 
for same period. This is responsible for my 
enthusiasm.’’ —F. J. McGrath, Sioux City, Ia. 


**New Policy, Liberal Provisions, Low Premia.1s, 
attract ‘prospective insarers.’’ —B. D. Van Ostrand, Topeka, Kans. 


‘*All the people need is a clear presentation of 
facts to lead them to buy the New Policy. 
Our business this year is better than last two 
years. . . —R. S. Boyns; San Francisco, Cal. 


“‘New Low Cost Prudential Policy is the standard. 
‘We represent the best.’’ a 


‘* Pradential’s FS ap size, tremendous business, 
absolute saffty and New Policy make competi- 
tion a thing of the past.”’ —H. B. Nelles, Los Angeles, Cal. 


‘*Our contracts are to-day about as near perfect 
as human ingenuity could devise.”’ —S.H. Chiles, McAlester, Okla. 


‘*It is poor business to pay a high premium for 

rivilege of getting a small percentage of cost 

ack. itis best-to begin with a net premiam 

as Reovet in The P udential New Low Cost 
Policy.”* —J. B. Anderson, Zanesville, Ohio, 


‘*We have never written as much business in the E 
same period. Competition fades before us.’’ —Z..8. Hall, Grand Rapids, Mich. 


“*It is what the public has been looking for.” —. H. Butler, Butte, Mont. 


“ We have what the public want. Recently wrote 
two Su plications $50,000 each. Eight com- 
panies had been soliciting, but business came 
to us unsolicited.’’ —C. C. Cornetet, Detroit, Mich, 


‘* During past six months our business has been 
more than twice what it was the preceding six 
months, An eloquent tribute to the selling 
qualities of the New Policy.” —Hodges, Mitchell & Reynolds, Asheville, N.C. 


‘*New Policy best ever offered the public.” —A,. W. McNeil, Newark, N.J, 


“* My business for first quarter of 1908 was 50% 
tter than same period 1907.’’ —/. M, Skinner, Atlanta, Ga. 


We design and build special machinery of 
every description. Let us develop your ideas. 


CHAS. E. DRESSLER & CO. 
141-149 East 23d St., New York City 
ESTABLISHED 1884 


—O. O. Orr, Denver, Colo. 


MAKERS, EXPERI- 
f MENTAL & REPAIR 
WORK, ETC. 


FOR 
MAKERS, TOOL 


886,971 
886,449 
886,729 


; Expression device, F. W. Wood. 886,569 
W.F.&JNO. BARNES CO. | Eye testing apparatus, R. Dodg 886,772 
~~ Established 1872. Fabric. See Knit fabric. 
1999 Ruby St., Rocxrorp, In1. a BONG i ve ece swine . 886,419 


886,383 
886,902 
886,819 


886,934 


THE ROCKFORD a Wee Ime: 
_ Faucet, tering, J. oehler... 
1 + INCH DRILL | Feed box, vermin exterminating, 
is adapted for work from 1-16 inch to #4 Bradford 
inch. A strong, substantial, well built 
drill. Plain lever or power feed as desired. 
We build-a full line of Drills. A)l sizes 
rnished in Gangs. Also have 9-in., and 
11-in. Screw Cutting Lathes, and a 24x2-in. 
Wet ToolGrinder. Catalog 8 on request. 


ROCKFORD DRILLING MACHINE CO. - 
Reoekford, Ill. 
European Branch, 149 Queen Victoria St., London, E.C 


DAL 
. 886,408 
886,516 


886,580 
- 886,485 


ner 
Feeder, pig, F. B. Espy .. Se ae 
Fence, W. M. Dillon .........:..4. -.- 886,483 
Fence-making device, V. Landholm. .... 886,376 
Fence post, W. H. Sawyer ....... «+. 886,544 
Fence stretcher, I. K. Hollinger ......... 886,369 
File and ‘assembling means, document, J. J. ae oad 


. 886,486 
File, bill, G. C._ Odor 886,724 
Files, guide card or partition for vertical, 

Ti SON GE) ove dbisies hss eos a eieic alas ooiee vee 886,421 
Filter elements, lining for, C. Sellenscheidt 886,420 
Filter plate, H. M. Ashby ............0006 886,464 
Finger spreading apparatus, R. Finger.... 886,591 
_| Fire. alarm,. automatic, W. T. Munro...... 886,624 
Fire curtain, A, M. Fuller ................ 886,968 


Fire extinguishing receptacles, cover for, 
J. FL MacWilliam ............ce cece 886,713 
Fire hose bridge, R. C. Groh..... .... 886,798 


Fire pail, chemical, J. G. Mastin. ... 886,385 
Fish hook, HB. L. Gilmore ....... -... 886,794 
Fish screen, J: R. Grant <..........eeeee0e 886,797 
Fishing line drying reel, C. L. Fowle..... 886,690 
Floor dressing’ machine, A. L. Blodgett... 886,928 
Flue scraper, E. F. Fletcher.............. 886,362 
Flushing tank, BE. J. Wackerle............- 886,446 
Flushing tank and. closet, J. O. Bree..... - 886,470 
Folding box, F. P. Hulett ............ +. 886,810 
Forceps, animal, Rowe & Reimer.......... 886,414 
Forge, blacksmith’s, H. P. Dorsheimer..... 886,773 
Form, garment, H. Frankel ..... bade seas - 886,490 
Form or display rack for shirt waists and 

similar garments, bust,-M. Litt....... 886,524 
Frame, J. Mueller ...... aveuaepeietel Paine, .. 886,840 
Frictional brake, W. Love ..........++ .. 886,997 
Fruit and flower picker, J. B. Tuttle. - 886,555 
Furnace wall, K. ©. Hoxie ...........0+0+ 886,370 
Read carefully, every week, Furnaces, air feeding grate for, J. 0. 

Schmidt .......... seeccccececescceeees 886,546 


9, USE GRINDSTONES P 


{f so we can suppiy you. Alli sizes 
eo; Mounted and unmounted, always 

keptin stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. Send for catalogue “1” 


A The CLEVELAND STONE CO. 
= 2d Floor. Wilshire. Cleveland, 0. 


Nicholson 
File, bill, E. D. Fales .... 


Annual Cost Whole Life Policy 
Per $1,000 


-  -  = $14.96 
- 16.77 
19.08 

22.10 

26.09 

31.47 

38,83 

48.98 


Manufacturers 
Can Increase 
Their Business 


This ig the Very Best Policy for the Man Without 
Life Insurance, and for the Man Who Needs More. 


the Fuse, mechanical time, K. Wieser. +. 886,564 
7 , K. Wieser......... 
9 Pa Gage and signal device, combined, M. G. SEND FOR SPECIMEN POLICY TODAY. 
Classified Advertisin Column Melvin ........... uhibyakde arenes 886,833 State age, nearest birthday, and occupation. 

g Game apparatus, T. A. Randall ... «+ 886,861 Write 1 
Game apparatus,”°G. S. Parker...........- 887,014 Dept. . 

: Garment attachment, Thompson & Fowler. 886,894 

in the Garment, child’s, F. H. Sprague.......... 886,735 


Garment clasp, J. Lemay .............+0- 886,709 
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Gas burner controlling mechanism, F.~ Cais 886,677 
Gas burner, incandescent, Busquét & Ra- 5 

| MASSOt  .eeceeeeeeeeeees wbsttaca's alate Wedvese hes 886,940 
Gas generating apparatus, A. L. Blaesy.. 886,469 
Gas, generating power,-Boyd & McKay..... 886,577 
Gas generator, acetylene, J. Heaton....... 886,699 
Gas keys, safety cap for, E. J. Cherrington 886,478 
Gas light fixture, J. Maas .............0.6 886,712 


Some week you will be likely 
to find an inquiry for some- 
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 


Insurance Co. of America 


Incorporated as a Stock Company by the 
State of New Jersey. 


- 886,914 


Gas lighter, automatic, E. Zickwolff.. 


F Gas pressure gage, W. Thomas .... .. 886,552 JOHN .DRYDEN, Home Office: 
W Gas producer, J. R. George .............. 886,491 
atch it Caref. ully Gas producer feeding mechan Vv. E President. NEWARK, N. J. 
Edwards ............066 perenne o+- 886,484 
Gas producers, fuel feeding mechanism for, : 
D. Baker ...... pec cc cece ecesceees ses SO0,673 
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Popular Books 


HOME MECHANICS 
FOR AMATEURS 


By GEORGE M. HOPKINS. 
Author of ‘‘ Experimental Science’”’ 
12mo. 370 Pages, 320 Illustrations 


Price, $1.50 Postpaid 


The book deals with wood working, household orna- 
ments, metal working, lathe work, metal spinning, silver 
working; making model engines, boilers and water 
motors; making telescopes, microscopes, and meteoro- 
logical instruments, electrical chimes, cabinets, bells, 
night lights, dynamos and motors, electric light, and 
an electrical furnace. It isa thoroughly practical book 
by the most noted amateur experimenter in America. 


Experimental Science 


By GEORGE M. HOPKINS 
Revised aud Greatly Enlarged. 2 Octavo 
Volumes. 1,100 Pages. 900 Illustrations 
Cloth _Bound. Postpaid, $5.00 


Owing to the amount of new matter added the book 
is Dow published in two volumes, handsomely bound in 
buckram. Of the additions which have been made, 
among the most important are: A full illustrated de- 
scription of 14 H.«P. Electric Motor, prepared expressly 
for this edition of ‘‘ Experimental Science”; chapters 
on Alternating-current Machinery, and clear, concise , 
Explanations of Wireless Telegraphy and Telephony, 
Electrical Measuring Instruments, the Electric Clock, 
the Telegraphone, High Tension Currents,the Nernst 
Lamp, and methods of measuring the heat of the stars, 
No other work contains such a fund of trustworthy up- 
to-date scientific information, presented in aclear and 
simple style. Send for descriptive circular. 


Scientific American 
Reference Book 


12mo. 516 Pages, IHustrated, 6 Colored 
Plates. Price, $1.50 Postpaid 


The result of the queries of three generations of 
readers and correspondents is crystallized in this book 
which is indispensable to every family and business 
man. It should be found on every desk. Itis exten- 
sively used by government officials. It has been revised 
by experts. The book contains 50,000 facts and is much | 
more complete and exhaustive than has ever been at- 
tempted. It is profusely illustrated with engravings, 
many of them imparting the information by means of 
comparative diagrams. 


The Scientific 
American Boy 


By A. RUSSELL BOND 
320 Pages. 340 Illustrations 


Price $2.00 Postpaid 


This isa story of outdoor boy life, suggesting a large 
number of diveysions which, aside from affording en- 
tertainment, will stimulate in boys the creative spirit. 
{n each instance complete practical instructions are 
given for building the various articles. 

The needs of the boy camper are supplied by the 
directions for making tramping outfits, sleeping bags 
and tents; also such other shelters as tree houses, 
atraw huts, log cabins and caves. 


Stage Illusions 


MAGIC i sicstite 


Diversions, including Trick Photography | 


The illusions are illustrated by the highest class of 
engravings, and the exposes of the tricks are, in many | 
cases, furnished by the prestidigitateurs themselves. 
Conjuring, large stage illusions, fire-eating, sword- 
swaltowing, ventriloquism, mental magic, ancient magic, 
automata, curious toys, stage effects, photographic 
tricks, and the projection of moving photographs are 
a)) well described and illustrated 


By A. A. HOPKINS. 568 pages, 420 illus. 


12mo. 


Price $2.50 


A Complete Electrical 
Library 


By Prof. T. O'CONOR SLOANB 


An inexpensive library of the best books on Electri- 
city. Put upin a neat folding box. For the student, 
the amateur, the workshop, the electrical engineer 
schools and colleges, comprising five books, as follows: 


Arithmetic of Electricity .138 pages..... seas -» $1.00 


Electric Toy Making, M0 pages................ -» 1.00 
How to Become a Successful Electrician, 189 pages 1.00 
Staadard Electrica! Dictionary, 682 pages -- 8.00) 
Electricity Simplified, 158 pages........ 1.00 | 


Five volumes, 1,300 pages and over 450 illustrations. 

A valuable and indispensable addition to every library. 

OUR GREAT SPECIAL OFFER.—We will 
send prepaid the above five volumes,jhandsomely bound 
in blue cloth with silver lettering, and inclosed in a neat 
folding box, at the Special Reduced Price of $5.00 
for the complete set. The regular price of the five 
volumes is $7.00. 


The New Agriculture 


By T. BYARD COLLINS 


12mo, 374 Pages, 160 Illustrations 
Cloth. Price, $2.00 


This valuable work sets forth the changes which 
bave taken place in American agricultural methods 
which are transforming farm life, formerly so hard, into 
the most independent, peaceful, and agreeable exist- 
ence. Yarm life to-day offers more inducements than 
atany previous period in the world’s history, and it is 
calling millions from the desk. The present work is one 
of the most practical treatises on the subject which bas 
ever been igsued. 


The tatest and best book on the subject. Contents: 
{. The New Call to the Farm.—II. The New Soil.— 


trrigation.—III. The New Fertilization—1V. The New 
Transportation.—_¥. New Interests—VI. ®ew Crea- 
tions.—VII. New Varieties._VIII. New Practice. —IX. 
New Machinery._X, Titre New Inspiration. 

Special circular of contents of these volumes sent free. 


MUNN & CO., 361 Broadway, New York 


Scientific American 


May 16, 1908. 


Gas producers, poker mechanism for, S 

Sheldon 
Gases, apparatus for producing electric dis- 

eharges through, A. Schneller......... 
Gate, W. B. Morgan 7 
Gate, J. W. Robinson ................ 
Gear casing, transmission, A. Tedeschi 
Gear, cbange speed, P. Hesselius.......... 
Gear for cycles and the like, gradually vari- 

able speed, F. H. De Veulle........... 
Gear, variable speed, W. Wolter ......... 
Gearing, machine for cutting toothed, G. 

TG. cies wie. 6 sveievacotceiele eagetios sien See 
Gearing, speed change, BE. J. McClellan.... 
Glass articles, apparatus for drawing hol- 

low, J. H. Lubbers ............... ieee 
Glass, ornamenting, J. M. Conrey, reissue. 
Glassware finishing, automatic snap for, J. 


His |S ORAWLOTG 0036 5 cies lag Mo se ntere Gare eecees 
Grader, road; Haynes & Webb....... 
Graft wrapping machine, W'. H. Bell. 
Grain cover, A. S. Butmer,............ 


Grain heater, ‘Klementis & Sebastian...... 
Grain treating apparatus, C. D. Stephens. 
Grates: “We: WiGlCott... sip Bie oieye.a ee cioiele wee 
Grate, ‘movable, A. B. Reck ............. 
Grinding machine, cutlery, Bastian & Gran- 
TES, fc aenct is ata, sre peer eae aue-atilclose eens. « 
Grindstone for grinding or simoothing litho- 
graphic stones, O. Reuchlin........... 
Gums of certain sapotaceae, substance p 
duced from the, M. M. Dessau 
Gun, J., Beeker dé... sever wees 
Gun sight, Bassell & Blenkner 
Gun with recuperator spring, recoil, H. 
nenenberg 
Gun with screw elevating mechanism and 
adjustable’ sight device, O. Grauhering. 
Guns, apparatus for adjusting elevation of, 
G. A. Schoeller 


Guns, breech-closing device for, Bobbert & 
Zeller *..c.ce~ We COLOR ee 
Guns, fluid brake for recoil, Lauber & Koch 
Guns, pneumatic recuperator for recoil, 
Lauber, Se Koch! 2% 8. Soe es Sijaig eate dle ss 
Handle, See Knife handle. 
Harness, “W.. By. Hilton. systepetars.6.o.00's)ci0reie:ereseie 
Harvester, G. W. Ingersoll............0.08 
‘Hay gatherer-and stacker, E. M. Orton... 
Hay press, BE. W. Kelsey ......ceeseeeeee 
Hay rack standard, B. C. Speer_.......... 
Hay racks, load binder for, C. H. Cline 
Heat coil and protector unit, W. Kaisling. 
Heating and ventilating system, J. E. 
MOOTE | ve ise seas eds se ccssesseesetee 
Heating, art of, E. H. Gold........ 
Hectograph composition, W. Doctor 


Heel locking device, adjustable, C. S. Shute 
Hides for the manufacture of leather, prep- 


aration of, O. Rohm ................ 
Hinge seat cutting tool, G. M. White.... 
Hinge, spring, F. Brucker ....%.......... 
Hitching block, portable, J. B. Barnett... 
Hog hoist, Schmidt & Pflum .............. 
Holder, combination, F. Haase ........... 
Horse blankets, lap robes, etc., safety 


at- 
tachment for, J. E. Hunter... as 


Horseshoe, J. G. Burns .......... . 886,939 
Horseshoe, nailless, W. Dettmann ....... 886,957 
Hydrocarbon engine, Packard & Hatcher.. 887,013 
Injector, W. R. Park . 886,849 
Ink well, J. C. Pyers .. . 886,859 
Inkstand, B. O. Roberts . 886,865 
‘Insecticide; “Ms. ™ Beat. © shod 28d vied Sites 886,340 
Internal combustion engine, J. B. IKnicker- 

DOCKEL . vereitetc csc, Jofactucrstensue ater sveisiscerlptee eS 886,519 
Internal combustion engine, J. Sulzer...... 886,662 
Iron, treating, P. Wilks ............. 886,668 
Ironing board, F. R. Fiebke ... 886,361 
Jar closure, F. W. Bedford ...........0.6 886,342 
Jar cover fastening, fruit, W. A. Bostwick 886,930 
Key action, J. ‘C7 Wiad ris coe ies soo siecisuelect overs 886,447 
Kitchen rack, O. Rothengatter............ 886,413 
Knife cleaning and polishing machine, H. 

Bye MLAMDPUGCH:  e8écece:nad vosyer cicsciave sce, eyes eteeaie 886,602 
Knife handle, W. W. Howell ............ 886,809 
Knit fabric and making same, R. J. Steiner 886,886 
Lace fastener, shoe, R. Gayton .......... 886,792 
Ladder, R. R. Jones .............6. . 886,514 
Ladder, extension step, A. C. Taylor..... 886,737 
Lamp, White & Stover ...............000- 886,749 
Lamp, electric incandescent, H. 886,821 
Lamp, miner’s, 8. J. Thompson............ 886,441 
Lamp, vaper electric, R. Kuch... ... 886,706 
Lantern, W. S. Hiamm*...... Mie. a ataYettosaitien ses 886,973 
Latch mechanism, door, Pool & Elliott.... 886,635 
Lathe, Be. Murray gci:és sis ccitccte: canyehars te cers basaeys 886,719 
Lens grinding machine, toric, Wall & Saile, 

TEISSUC. oo). ig cee eten y Oe ee 12,790 
Lenses, manufacturing bifocal, J. L. Borsch, 

Besse bia ovste ote o fe ciolous els lesa Goblet dese 0% aM ae kale 887,028 
Leveling staff, W. F. Darling . 886,354 
Lifting pack, Collier & Rigg . 886,766 
Limekiln, R. H. Moler ..... 886,837 
Linotype machine, 4 886,587 
Linotype machine, 886,646 
Linotype machine matrix, 887,034 
Linotype machine spacer or justi : 

DO Wr < aie oxspeieres osretors oleae Da popeterere) agatisune ein 887,035 
Liquid applying instrument, 

GYaddocks ish coi 6 see hae Cone POR Cem aIr 886,932 
Liquid holder, dispensing, H. P. Gorman... 886,596 
Loading apparatus, P. Bissen ............ 886,344 
Loading apparatus, N. Madson ............ 887,000 
Loading apparatus for wagons and the like, 

Tig, MATE OM si iecsnengs so. 55a-3: saMiMgags“oe 67603 epegshois 75 886,705 
Log’ ‘turner, :S.. Ds “ATU ns. Micacs ce bore ce 886,918 
Loom, automatic filling replenishing, U. 

MAIC DEB. weiiciend cmtns See tele Ra eee ae 886,700 
Loom picker check, A’ S. Cowan.......... 886,952 
Loom warp stop motion, J. B. Derfinak.... 886,769 
Looms, automatic weft replenisbing appa- 

ratus for, Rostron & Worman........ 886,542 
Looms, reversing mechanism for the take- | 

up mechanism of, E. H. Ryon......... 886,871 
Lubricator, C. B. & F. W. Hodges......... 886,368 
Mail bag catcher and deliverer, G. J. 

MUGIOR: cise savaccceroceiag aot aciteuatagsct acter aiansssy Naiake 886,832 
Mail bag catching and delivering apparatus, 

J. DAV COME 5 ie eca essa, SIC rea os caw atnarete 886,955 
Mail delivery apparatus, A. K. Landis..... 886,995 
Mailing device, J. R. McLellan .......... 886,843 
Map holder, A. J. Nystrom...... --. 886,723 
Marking device, R. L. Herman.. . 886,804 
Massaging device, K. C. Jopling........... 886,984 
Match box and other receptacle, B. vom 

Eigen ... 886,688 
Measure, tape, rdan . 886,814 
Measuring the refraction of the eye, lens 

system for, H. L. De Zeng... . 886,770 
Mechanical movement, H. Brammer.. - 886,758 
Metal cutting and shaping machine 7 

Main: «se ceisscnnjamiapiyals « Uatteticnbere,< selecense tele 886,382 
Metal drawing apparatus, J. T., S. & W. 

MODE UD” sitesi etriavars cin acn teeVass ref ato tb-e sare 886,717 
Metal heating furnace, J. R. George. « 886,492 
Metal wheel, Williams & Grant....... - 886,565 
Metal working machine, 8S. Zietarski 886,572 
Metals, electrolytic process of producing, 

Price: *&s FRORIY 5 ois sigereo)5'< oes b ojasa lesaiete 886,857 
Metals, extracting, D. R. Robertson....... 886,866 
Metallic fender and mud guard, W. C. 

GROCDD: © 62ceirick elie tss aie athlete tare etcaelonena eats: 886,494 
Metallic tie and rail fastener, L. McIar- 

VAN Hace cscees os ceteris ersice ere Stas Wateael ace eyete 886,841 
Micrometer gage, C. A. Kelley ........... 886,817 
Millstone dressing machine, R. C. HHelms.. 886,502 
Mining dredge, T. BP. Rochford.......... 886,728 
Mirror attachment for table implements, E. 

Waiter: 0%... Joc SRS lacu foeanwra nears eases +» 886,746 
Mixer. See Concrete mixer. 

Mixing machine, C. W’. Upright........... 886,899 
Molding machine, J. P. & J. F. J. Costigan 886,951 


Motors, fuel sprayer for internal combus- 
tion, H. A. Johnston ...............4. 
Music sheets, machine for making perforat- 


Ody BE, W000! ates Siicn wisseeu tetera dees 
Music turner and holder, automatic sheet, 
HM. SHI ple yaar vas civ sae sstetaecraccatianeet 
Musical instruments, pedal mechanism for, 
AS TAH. TAT SOM vo vies sintetie avec eae: shajase eres arrears 
Musical key instruments, playing attach- 
ment for, A. T. Chester .............- 
Nail); W.:,. Horners: 202. ¢ ees e so ten ie eI 
Nails, machine for making roofing, J. E. 


Dobson et al. .....eeeee eee 
Necktie support, N. D. Nelson 
Needle threader, A. P. Koon.. 
Nut lock. J. W. Shawver 


886,874 


. 886,533 


886,356 
886,911 


886,398 
887,010 


886,618 
12,789 


886,351 


-. 886,802 
-. 886,923 
- 886,477 


886,518 
886,887 
886,453 
886,727 


886,754 
886,640 


. 886,482 
. 886,576 
. 886,752 


886,611 
886,598 
886,648 


886,929 
887,045 


886,615 


886,504 
886,703 
886,725 
886,986 
886,549 


- 886,479 


886,374 
886,391 


- 886,969 


886,771 
887,020 


886,411 


- 886,750 


886,474 
887,026 
886,417 
886,495 


886,511 


886,513 
886,455 
886,425 
886,377 


886,348 
886,980 


- 886,960 


886.399 


- 886,375 


886,424 


Dissect My Razor 
The “GILLETTE” 


Observe 
detail. 


Figure out how much time and money you can save 
by adopting the ‘* Gillette ’’ habit. 


“You will then know why over two million men are 
proclaiming the superiority of the ‘“ Gillette.’’ 


BECAUSE it gives you a clean, comfortable, 
safe shave in three to five minutes—no matter 
how inexperienced you are. 


BECAUSE the hardest beard, though on the 


tenderest skin, willingly yields to the soft, easy 
action of the keen ‘‘ Gillette’’ blade. 


No Stropping No Honing 
BECAUSE the holder lasts a lifetime. 


BECAUSE. its blades are so inexpensive that 
when dull you throw them away as you 
would an old pen. 


The Gillette Safety Razor Set consists of a triple 
silver-plated holder, 12 double-edged flexible blades 


—24 keen edges, packed in a velvet lined leather 
case, and the price is $5.00. 


Combination Sets from $6.50 to $50.00. 


Ask your dealer for the “ Gillette” to-day. If substitutes are offered, refuse 
them, and write us at once for our booklet and free trial offer. 


GILLETTE SALES COMPANY 


207 Times Bldg. 207 Kimball Bldg. 207 Stock Exchange Bldg. 
New York BOSTON Chicago 


~S FP 


4 


its convenience—its perfection in every 


Ly wos 


Mullins Steel Boats Can’t Sink 


‘|. —the fastest and safest boats built. Made of pressed steel plates, with air 

chambers in each end like a life boat. they are absolutely safe. Faster, 

lighter and more buoyant than wooden boats—practically indestructible— 

| they don’t leak. crack, dry out or wear out, and every boat is absolutely 

guaranteed. The ideal boats for pleasure, summer resorts, boat liveries, etc. 

Send for catatog of Motor Boats—Marine Engines 
—Row Boats—Hunting and Fishing Boats. 


THE W. H. MULLINS COMPANY. 118 Franklin St., Salem, Ohio. 


Engineering News 


(ULLUSTRATED) 
214 Broadway, New York 


The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical, 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 


Simple Filtration Does Not Kill Typhoid Germs 


Electrical Filtration Does! 


As Proved by City Water Expert and Other 
Prominent Authorities 


Descriptive Booklet sent upon request 


ELECTRIC WATER PURIFYING AND REFRIGERATING COMPANY 
111 BROADWAY, NEW YORK CITY 


Scientific American Index 
| of Manufacturers 


NEWLY REVISED EDITION of 1908 
64 PAGES, 2500 ENTRIES, FREE 


OME ten years agothe publishers of the 
SCIENTIFIC AMERICAN issued an 
index of leading manufacturers. This 

book has proved so popular that the demand 
has warranted an entire new edition. This 
invaluable list tells where to buy almost any 
article, and buyers who fail to find the in- 
formation they desire can have their wants 
specially looked up without charge, and if 
necessary we will advertise their wants ia 
our inquiry column without expense. The 


first edition of this index is only 15,000 


copies, so that early application is necessary. 


MUNN & CO., 
Office 361 Broadway, New York 


Publishers Scientific American 


© 1908 SCIENTIFIC AMERICAN, INC 


May 16, 1908. 


Scientific American 


361 


Permanent Profits 


=~ The Original 
Vacuum 
Cleaning 
Machine 


SLY 


The above wagon will provea mint toyou. Mak- 
ing money at the rate of $40.00 per day. 

It cleans Residences, Stores, Hotels, Halls, Clubs, 
Theaters, Schools, without wear and tear on persons 
or places, 

Reliable, durable and most efficient Portable Plant 
in the world. @nasmallinvestment you can realize 

000 to $5,000 a year in Proven Permanent 

rofits. 

Free bulletins and catalogues to all that are in 
earnest. 

A full line of Stationary Vacuum Cleaning Plants 
are also made by us, 


Send for illustrated booklets. 


Gen’! Compressed Air & Vacuum Machinery Co. 
4479 Olive Street, Dept. 'D,” ST. LOUIS. MO. 


ERFECTION 


1908 MARINE MOTORS 


Simplest, swiftest, most efficient 
and best finished engine sold. 
Our 2% H. P. is light enough for canoe 
or rowboat, and powerful enough for 22 
foot launch. 


200 


Complete with 


Clean ard easy {to opere 
ate; starts with 
quarter-turn of fly- 
wheels every part 
accsseib'> 5 no wibeatton 
* —almost noiseless. Built 
= att Bane from finest material ; the 
quipmen best finished engine 
sold. We guarantee satisfactien, or free 
replacement. 2, 24, 3, 5, 6 to 12 H. P. 
Write for Catalogue. 


Perfection Motor Co,. 1848 2d Av., Detroit, Mich. 


H The Caille 


— 6 ¢ 


Roads are Smoothest with a 
MERKEL SPRING FRAME MOTORCYCLE 


The 1908 MERKEL spins along with an easy spriug 
that makes motorcycling a pleasure. The Spring Frame 
and extra long Wheel Base overcome jolts and jars; the 
Double Grip Control insures safety ; and the Ball Bearing 
Motor, which may be had with Magneto Ignition, gives 
the greatest efficiency with the least cost. 

Send for this: The Merkel Booklet tells the 
story of the Merkel’s success—it is free. 


MERKEL MOTOR CO. 
1128 26th Ave., Milwaukee, Wis. 


BARGAINS IN 


AUTOMOBILES, NEW AND SECOND-HAND, 
Largest dealers in the world. 

All makes, guaranteed, at Saving of 30 to 75 per 
cent. Send for latest complete list of new and 
second-hand Autos, on hand. Big saving on tires, 
apparel and supplies. Send for our new catalogue 
No. 129, just issued, it will save you money, 

TIMES SQUARE AUTOMOBILE CO. 
4599 B’way, N. ¥. City. 1332 Michigan Ave., Chicago, UL 


A MOTOR-CYCLE OR 
LAUNCH at Small Cost 
By using-one of our Attachable “ 
outfits. Will fit any bicycle. ¢ 
A complete line of Finished 
Motors and Rough Castings 
from 1) to 10 h. p., for Bicy- 
cle, Auto, Marine orStationary.: 
Send stamps for catalogue. 
West Girard Ave., Phila., Pas > 


Motors 


¥ for airships and other pur- 
poses where light and power- 
ful engines are required. 
1to 40 H. P. Air Cooled. 
50 & 100 H. P. Water Cooled. 
Adopted by War Department. Send for caralogue B. 


STEFFEY MFG. C0. 2941 


G H. CURTISS MANUFACTURING CO. 
Hammondsport, N. Y¥. 7 
3todS » HP. . * j 
$49 ittle Siant 
Bare 


GASOLINE. MOTORS 


Reliable, Reversible, Two Cycle. 
Two and Three Port. Guaranteed 
for one year. Simple and easy to 
operate. Our Free Catalog A3 is 
| worth your having. 

Send 10 centsin stamps for our 
book entitled ** Ignition, Vaporiza- 
tion, Installation and Operation 
of a Gasoline Motor.” 
co. Detroit, Mich. 


UNITED MFG, 


BETTER THAN BATTERIES 


alone for sparking your auto, boat or 
gas engine is a set of storage batter- 
ies kept charged by our 


Apple Battery Charger 
a dynamo run by the flywheel of 
your engine that provides the best 
current for ignition purposes; always 
ready for any emergency. Elimin- 
ate ignition uncertainties by writing tor our catalog. 

The Dayton Electrieal Mfg. Co., 9% St. Clair St., Dayton, Ohio 


Palmer Motors 


Twoand Four Cycle. One, Two 
and Four Cylinder. Stationary 
and Marine. One to Twenty 
H. P. Catalogue FREE. 


PALMER BROS., Cos Cob, Conn. 


New York: 30 East 20th Street 
Philadelphia: The Bourse 
Boston: 85 Union Street 
Portland, Me.: Portland Pier 
Seattle, Wash.:; Colman Dock 


Nut lock, R. H. 
Oil 


Visher 
burning plants, system of 
for, Atchison & Weymouth 


Oil treating apparatus, waste, TP. E. Moock 
Oils, apparatus for treating waste, H. FE. 

TRRUGR sian fee scape BEE Sinem Ses RS 
Oiling devi valve, B. Aikman 


Ophthalmoscope, H. L. De Zeng. 
Ordnance sighting appamtus, K. 
Ore crusher, C. O. Michaelsen 
Ore previous to cyaniding or the like, means 

for treating crushed, H. L. Templer... 


Ores, balling together of pulverulent or 

Gustyit< see MDCK Os in. ace Re has ateenectgsioe Blea 
Overfiow alarm, Andersen & Hansen.. 
Package tie, W. E. Fricke 


Package tie, P. L. Wilkerson 
Packing case wall, 
Pants and drawers supporter, 
Paper board container, 
Paper board, machine for 

tion, O. Hy CMoote. .0. 624s aigaseas BOS 5 
Paper feed mechanism, F. L. Wood 
Pattern; Ge MG. Laaub. ia scwe gs ds 8 oie cei 
Peanut gleaner, H. L. Vippen . 
Penholder, W. A. Caldwell 
Perambulator, V. Baur 
Photographic and other purposes, 

ture of films for, J. H. Smith 
Photographic film for daylight loading, G. 

Bianchi” agape ees bese e tee ss € 
Photographic objective, IV’. Rudolpb 
Photographic ray filter, P. J. Dukelow. 
Piano action, upright, M. Beckwith.... 
Piano, autepneumstie music playing, F, 

White 
Piano or organ players, governing mecban- 

ism for pneumatic, J. H. Chase..../. 2 
Picture aud preducing the same, multipie, 

Gi. HOlmsten: iii2i.. sc o.s1escnmiaseroue wreisioret sein 
Picture apparatus, life motion, J. Bianchi. 
Picture supporter, IE. F. Bradt 


G. F. Bishopric ny 
Ww. 


manufac- 


Pictures, machine for making and display- 
ing, Ny ON Ql 5 ica es amet ese es 
Pigment, J.C. Heckman. 


- 887,042, 
Pin, F. J. Kristefelk : 
Pipe nipple holder, J. its E 
Pistons, cushioning device for, O. S. Pike.. 
Plaiting and braiding machines, switch. for, 


Be Ce Leépperhott 2... Piaganoss otee sete en 
Planing machine, J, R. Thomas. 
Planter, °C: 4B.) ROZEHIE Baca cores Sp dies Gene a tele 
Planters. covering attachment fer seed, i. 
TAYV1O1*? «sss cuarera srakapsitns eaek. oes lest we te he ol seers 
Plastering material, D. R. 
IPIOW},. Ge, VR OSES aor csi eaes ee 
Plug driver, C. E. Glidden 


Pocket safety attachment, H. Erickson... 
Powder can or bex, sifter top, J. M. Hoth- 
OTS alde ess lecog adiare crores ay eeheiese 
Powder distributer, C. D. Holt 
Power meter, W. Snee : 
Power transmitting mechanism, R. H.- Dun- 
ADRs nccmtodetersascom ye ects: Wietans wasp tolers Rate as Muar 
Pressure controller, <A. 
Printing and other purposes, 
W.° Love 
Printing machine, two-colo 
Printing press, Harris & Smith 
Printing, ruling, and like machines, feeding 
mechanism of, IF. W. Vickery 
Propeller, fish-tail, F. S. 
Propulsion of vessels, G. Pertot... 
Protractor, J. A. Grenier .... 
Pulley, W. Mayer 
Pulverizer, 
Pump, H. G. Riebenack 
Pump, J. W. Andersen ...... 
Pump, air, @. J. Darling 
Pump, automatic hydraulic, L. A. Laursen. 


Pump, duplex air, J. Shourek ............. 
Pump for pumping liquids, steam, J. K. 

SWeONY  ietncce hee 41 6 4idiss aiative gate Sele seies 
Pumping apparatus, wave pewer, I. E. 

BOs WOPth oy Sorc int cans nets cess ate Mernreletineaslece 
Punching machine, W. T. Sears........... 
Purse puzzle, T. P. Reid atest Lae eee 


Puzzle, D. D. Lowery 
Rack, J. Boyle ...... 
Radiator, J. T. Stoke 
Radiator attachment, J. 
Rail, E. R. Robinson 
Rail. Joint, "J.-C... “Hafford 05.4.5 
Railway, amusement, J. H. Dewey........ 
Railway block signal, Coker & Scarbrough 
Railway cattle guard, Brown & Shelbourne. 
Railway frog, G. H. Trisch 
Railway gate, W.. HI. Karn 
Railway electric, R. M. McGee 
Railway manufacture of, W. H. Con- 
TED © grein: sree leanndse, 8 sd Ee wreee naw aaase - 
Railway road crossing, metal, R. F ee 
Railway signal, automatic, J. VL. Norwood 
signal, electric, A. Kuzel 


Railway 
Railway signaling apparatus, electric, 


d 


BJ, 
Matter iMate Weveves oeinvns arelute sits wveveleie acento 
Railway switch, automatic, I. 
Railways, automatic electric signal system 
for, J. P. Buchanan 


Rake. See Rotary rake. 
Make; We: .C.. Ware ary its. saree F oe the esate pets 
Rake, B. H. Ellis aus 


Rake cleaner, J. E. Lucas 


886,787 


886,466 
886,718 


886,696 
886,461 
887 
887, 
887,003 


886,892 
886,683 


++ 886,336 


886,592 
886,751 
886,926 
886,679 
886,710 


887,007 
886,454 
886,378 


+ 887,015 
- 886,346 


886,922 
886,883 


886,673 
886,416 


- 886,684 


886,341 


: 886,908 


886,347 


886,606 
886,674 
886,935 


886,654 
887,043 


- $86,612 


886,571 
886,402 


886,825 


- 887,021, 


886,415 
886,665 


-+ 886,813 
. 886,412 


886,364 
886,964 
886,702 
886,979 
886,548 


886,778 
886,834 


886,998 


- 886,936 


886,367 
886,901 


+ 886,389 


886,850 
886,695 
886,831 


.- 887,047 
-- 886,863 
. 886,916 


886,353 
886,379 
886,428 


886,440 


886,931 
886,876 
886,540 
886,999 
886,933 
886,550 
886,777 
886,541 
886,972 
886,958 
886,947 
886,937 
886,897 
886,816 
886,842 


886,349 
886,487 
886,847 
886,993 


886,620 
886,941 


886,676 


886,406 


Ratchet wrench, socket, W. 

Razor, M. Schutze ....... 

Reamer, C. L. Martin 

Receptacle closure, F. L 

Receptacle closure, detachable, o 

MOM Hille ra- S24 ors stale crecttites bse idue wxelanevand: caine 886,397 
Refrigerator overflow tanks, alarm device 

for, -H.. “Ls DUM as? 3 ecans cee ee wie hs apres 886,776 
Relay for signaling apparatus, L. H. Thul- 

VOT cies icottietee sénen brane Sense erin oie nye Tee 8 8 886,740 
Retinoscope, opbtbh:al ope, and the like, 

Inskeep: S&: Go wliessas cvs eats ascetene ses 886,512 
Rock drill, hydrocarbon, J. V. Rice, Ji.. 886,407 
Rolls or drums. means for attaching flexi- 

ble material to, T. H. Davies.. «... 886,582 
Rotary engine, W. J. Chance .... .. 886,765 
Rotary engine, T. Ashley : 3 - 886,919 
Rotary explosive engine, S. L. bir . 886,641 
Rotary rake, side delivery, J. Dain....... 886,681 
Rotary screen, D. P. Findley....... .. 886,966 
Sad. iron, N. R. Streeter ..... +» 886,736 
Saddle, J. Wittner ........... -. 886.670 
Salt trough, A. R. Hoffmann « 886,806 
Sample holder, I. J. Kornik .......... + 886,521 
Sander, automatic, Williams & Isaacs..... 806,910 
Sap collector, J. F. O’Connor.......... + 887,012 
Sash weight, F. C. Schwedtman 886,653 
Saw gage and jointer, Wheelock & Pence. 886.450 
Seale, computing, J. J. Duffie.........-.... 886.775 
Score board, J. M. Hamilton. - 886.697 
Sealing cap, bottle, Betts & . 886,925 
Seaming and corrugating pipes, 

for; 32. Ie (MERE yy: hn Gai eee satan iead 886,975 
Section press and foundation setting mech- 

‘anisin,.. "Co. Es, Com a ce joke tatlee ee 886.581 
Self closing lock, A. Nathan . - 886,538 
Sewer trap, F. A. Radcliffe 886, 405 
Sewing machine angle sewing attachment, 

Wi) WEISOMY oF :iF castes Sle tia reyeyass. Sho ntes ote ap3ze/Se0ls 886,568 
Sewing machine binding attachment, W. 

WASON: vise ca Soreataee ess uae Aah ieee HO we 886.567 
Sewing machine, button, B. T. Leveque . 886,826 
Sewing machine shuttle, C. F. & M a 

GOPOR CIE 585 kee iase cerca otek RNs whee ee eee 887,089 
Sewing machine take-up, W. M. Ammer- 

IU AM hoo a3 Seles cauteagN bere Saas CES es ékserec eres Gigs ar es 886,574 
Shade fixture, window, A. L. Crim........ 886,953 
Shade roller, E. E. Palmer .. 886,400 
Shaft bending machine, P. P. Dyke. - 886,359 
Shifting device, E. C. Smith.............. 886,431 
Shingle fer roofs and gable ends of houses, 

composition, Young & Burruss......... 886.912 
Shipping and display box, F. G. Merritt.... 886,388 
Shirt; ~ \Gi25G.) Mock WO ec. Speawees cares 886,410 
Shirt holder, laundried, N. J. Goodman, 

886,795, 886.796 
Shock absorber, G. L. Harvey.............. 886,501 
Shoe, G. Mayhew........ -- 886,716 
Shoe, J. M. UAT atthe pt reese ee. sicko -- 886.860 
Shoe fastening, W. <A. Dunstan....... -- 886,779 
Shoe finishing machine, J, S. Hansen...... 886.604 
Shutter opeiator, R. C. Spencer, Jr.... - 886,658 
Sifter, ash, G. W, #btld, 0.5.5 ces cney cay 887,031 
Sifter top can or box, sheet metal, J. M. 

FIO thersall |. sic s erie eeisie nce sore weve seeeeeee 886,509 
Sight feed lubricator, F. W. Edwards.... 887,086 


Signaling system, J. Shepherd........ 


886,879 


BIGGEST ENGINE BARGAIN 


See Who Offers Them, Then Consider the Prices 


line 


of the Detroit Auto Marine Co. 


hand. 


These 


boat or replace his old engine. 


of the town. 


Io or 1§ more sold before the coming season. 


liable as ever built at any price. 


repairs. 
We will furnish you with 


price direct from our factory. 


outfits that go with them. 


The Ferro Machine & Foundr. 


§ 


Te 


The Philo System Is Unlike, All Other 
Ways of Keeping Poultry. 


and in many respects is just the reverse, accom- 
plishing things in poultry work that have always 
een considered impossible, and getting unheard 
of resuits that are hard to believe without seeing; 
however, the facts remain the same and we can 
prove to you every word of the above statement. 


The New System Covers All Branches of 
the Work Necessary fov Success, 


from selecting the’breeders to marketing the prod- 
uct. It tells how to get eggs that will hatch, how 
to hatch nearly every egg and how to raise nearly 
all the chicks batched. It eaves complete plans in 
detail how to make everything necessary to run 
the business ané@ at less than half the cost required 
to handle the poultry business in any other manner. 
There is notbing complicated about the work, and 
any man or woman that can handle a saw and ham- 
mer can do the work. 


Two Pound Broilers in Eight Weeks 


are raised ina space of less than a square foot to 
tbebroiler without any loss and the broilers are of 
the very best quality, bringing here, three cents 
per pound above the highest market price. 


Our Six Months Old Pullets Are Laying at 
the Rate of 24 Eggs Each per Mont 


in a space of two square feet for each bird. No 
green cut bone of any description is fed, and the 
food used is inexpensive as compared with food 
others are using. 


Our new book, the Philo System of Progres- 
sive Poultry Keeping, gives full particulars 
regarding these wonderful diseoveries with simple, 
easy tounderstand directions tnat are right to the 
point, and 15 pages of illustrations showing all 
brauches of the work from start to finish. 


Don’t Let the Chicks Die in the Shell. 


One of our secrets of success is to save all the 
chickens that are fuily developed at hatching time, 
whether they can crack the shell or not, Itisa 
simple trick and believed to be the secret of the 
Ancient Egyptians and Chinese which enabled them 
to sell the chicks at 10 cents a dozen. 


Chicken Feed at 15 Cents a Bushel. 


i Our book tells how to make the best green food 
with but little trouble and have a good supply any 

hg day in the year, winter or summer, It is just as im- 

tf possible to get a large egg yield without green food 
as it is to keep a cow without hay or fodder. 


These parts were principally of the three and six-horse-power sizes. 
of Detroit Auto Marine Motors were of no use to the Ferro Machine & Foundry Com- 
pany nor to anyone else in this partially completed state, it was recently decided to finish 
ard assemble these parts and place these three-horse-power and six-horse-power engines 
thus built on the market at less than cost, so as toclear up this extra stock at once. 
arts were crank shafts, connecting rods, carburetors, commutators, aud the 
balance of the motors, including all castings, have beeu just recently manufactured 
They are made of the best material throughout and finished perfectly. 
bargain ever offered to the boat builder or the 
boat owner who wants to put an engine in his 


Read What Users Say Pp 


Detroit Auto Marine Co.:—Your engines are the talk 
They run so steadily and propel the boats 
sofast. Ihave 4 boats to put enginesinto. I will have 


Cc. H. SABIN, St. Albans, Vt. 


Deirott Auto Marine Engine Co.:—After a run of over 
800 miles (60 miles on ocean) with 3 h. p. engine in my 
30-ft. house boat, at an average of 4% miles per hour, I 
want to Say the little ‘‘Auto Marine” is as good and re- 


W.M. SMITH, Miami, Fla, 
Remember, these engines are tested at the 


factory to develop their full rated horse-power. | 
We will always have all parts on hand for 


tice list so you can get 
any part of these engines any time promptly and at low | 


Write today—NOW—and we will send you tull illus- 
tratiom and description of these engines and the various 


Company, Cleveland, O 
Eastern Branch ; Dept. 1,44 Cortlandt St. 2d Fl., New York 


15200°°in. Six Months 
from 20 Hens 


the average poultryman that would seem impossible, and 
when we tell you that we have actually done a $500.00 
Poultry business with 20 hens on a corner in the city gardeu 30 
feet wide by 4o feet long we are simply stating facts. It would not 
be possible to get such returns by any one of the systems of poultry 
keeping recommended and practiced by the American people, still 
it isan easy matter when the new PHILO SYSTEM is adopted. 


Here is the biggest real bargain in Gaso- 


Marine Engines youeversaw. A 


new Three-Horse-Power Engine for 
$44! 
gine for $80 / 
The stock won’t last long at these 
prices. 
Write to-day for full information. 


The Special Reasons for 


Or a new Six-Horse-Power En- 
Only a limited number. 


It’s the chance of a lifetime. 


These Low Prices 


A little over a year ago The Ferro Machine & 
Foundry Company purchased the entire interests 
The Ferro Machine & Foundr 
utilized their entire manufacturing facilities for turning out 
result was that a quantity of partially finished Detroit Auto Marine parts were left on 


Company immediately 
ERRO Motors, and the 


As these parts 


It’s the biggest 


Our New Brooder’,.Saves Two Cents on 
Each Chicken. 


= No lamp required. No danger of chilling, over- 
heating or burning upthe chickens as with brooders 
using lamps or any kind of fire. They also keep all 
lice off the chickens automatically or kil! any that 
may be oD when placed in the brooder. Our book 

ives full plans and the right to makeand use them. 

me can be easily made in an hour ata cost of 25to 


50 cents. 
A FEW TESTIMONIALS. 


Your system of poultry keeping should appeal to 
all poultrymen. The advantages of your system 
aremany, and the quality of the large flock of 
poultry you haveraised on your city lot is the best 
evidence of its success. 

Geo. L. Harding, Binghamton, N. Y. 


Valley Falls, N. Y., Sept. 5, 1907. 
It was my privilege to spend a week in Elmira 
during August, during which time I saw tbe practi- 
cat working of the Philo System of Poultry Keep- 
ing, and was surprised at tbe results accomplished 
in asmall corner of acity yard. ‘“‘ Seeing is believ- 
ing” they say, and if { had not seen, it would have 
been hard to believe tbat such results could have 
followed so small an outlay of space, time aud 

money. (Rev.) W. W. Cex. 


.Windsor, Vt. March &, 1908, 

I consider the one dollar I invested in the Philo 
System, Poultry Review and American Poultry 
Advocate the best investment for the money 1 ever 
made. Robert L. Patrick. 


Jacobs Creek, Pa. 

I received the Philo System Buok mailed to my 
home address. Beechtree, Pa. I am highly pleased 
with it, and am anxious to spread the good news as 
faras] can. Iama preacher of the gospel engaged 
by the Baptist Association to do Evalgelistic work. 
lam on the road all the time, have about 14 days 
in each town. I am very much interested in the 
hen and will do all 1can to help the other fellow to 
know how, and to spread the good tidings received 
in the Philo System. (Rev.) F. B. Williams. 


SPECIAL INTRODUCTION OFFER 2?,"22<#! 


arrange- 
‘ment we are able to give for only $1.00 the book, 
with the right to use all plans. 

One year’s subscription to Poultry Review. A 
monthiy paper for utility breeders. @Ne year’s 
subscription to the American Poultry Advocate. 

Upon receipt of $1.00 you will get the book by re- 
turn mai} and your subscriptions will start at once. 


Copy of the Philo System book and a year’s 
subscription to Poultry Review and the 
American Poultry Advocate, all for $1. 


| AMERICAN POULTRY ADVOCATE, 306 Hogan Block, SYRACUSE, N. Y, 


© 1908 SCIENTIFIC AMERICAN, INC 


362 


Scientific American 


Classified Advertisements 


Advertising in this columnis%centsaline. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.— You will find 
iaquiries for certain classes of articles numbered iu 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
acldress of the party desiring the information. There 
is no cbarge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry nuay be repeated. 

a seca gag MUNN & CO. 


BUSINESS OPPORTUNITIES. 


VENDING MACHINES FOR GUM AND SWEETS. 
Send for descriptive circular. Foreign rights for sale. 
For full particulars address S-D Machine Company 
465 Greenwich Street, New York City. 


Inquiry No. 8594.—Wanted spring suitable for 
spring motor. 


WANTED.—Useful Novelties, practical tools, labor 
saving devices for use in shipping and packing depart- 
ments. Any good articles which will facilitate _ship- 
ping, packing or branding goods. Address B. & S. Co., 
Box 773, New Y ork City. 


Inquiry No. 8596.—Wanted to buy printed pillow 
tops for sofa piliows. 


MACHINES TO FEED PAPER to ruling, folding, 
etc., machines. Cheapest and best. New patent. 
Limited territory. Sale or license to rigbt party. 
Zimmerman, 1000 Tribune Bldg., Chicago. 


Inquiry No. $597.—Wanted to buy an alcohol 
furnace to heat a hot water system. 


WE HAVE A LARGE FACTORY andare looking for 
something to manufacture. Prefer to buy an establish- 
ed business at a reasonable price. Louis Rastetter & 
Sons, Fort Wayne, Ind. 


Inquiry No. 8598.—Wanted to buy waterturbines. 


HELP WANTED. 


POSITIONS OPEN.—Salaries $600 to $5.000. Write to- 
day for‘ Brain Biokers* telling how we have placed 
~ 5.000 men. For ful! particulars address Hapgoods, 305 
JBroadway, New York. 


inquiry No. 8599.—Wanted to buy a 12-inch cop- 
per cylinder head. 


BOOKS AND MAGAZINES. 


WIRELESS TELEGRAPHY.—Send 10cents for spe- 
cial number of Electrician and Mechanic,’ devoted to 
this subject. Articles on bow to make:a 4-inch induc- 
tion coil, magnetic detector, independent interrupter, 
indoor wireless. adjustment of. detectors on tuned cir- 
cuits, wireless telephony, storage batteries. Also hall 
seat, 16-foet launch, model engine. telephone installa- 
tion. mechanical drawing. ete. List of electrical and 
mechanical books free.. Sampson Publishing Company, 
1151 Beacon Buiiding, Boston, Mass. 


Tuauiry No. 8601.—Wanted an incandescent lamp 
burner for kerosene lamps. 


GRE-SOLVENT. 


GRE-SOLVENT instantly disselves Machme-grease, | 


Paint, Ink, etc., from hands. Beneticial to skin. Sells 
like wildfire to every mechanic. Agents wanted. Big 
profits. Free sample. Do it now. Utility Co., 646 W. 
44tb St., N. Y. City. 


Tuquiry No. 8602.—Wanted to buy machinery and 
materials for incandescent gas mantle manufacture. 


HOUSEHOLD NEEDS. 


BUTCHER’S BOSTON POLISH isthe hest finish made 
for floors and interior woodwork. Not brittle; will not 
scratch or deface like shellac or varnish. Send for free 
booklet. For sale by dealersin Paints, Hardware and 
House Furnishings. ‘he Butcber Polish Co., 356 At- 
lantic Avenue, Boaton, Mass. 


Inquiry No. 8606.— Wanted to buy. 
1 


a cutting and 
nding machine for narrow fabric bias 


nding. 


DEAFNESS. 


TO 'THOSE HARD OF HEARING.—An efficient aid 
sent fer trial, no expense, no risk, no contract, no 
money unless device be kept. For full particulars 
address A. O. Tiemann & Cempany, 107 Park Row, 
New York. 


Inauiry No. 8607.—Wanted to buy an electric 
incubator. 


BUNGALOWS. 


THE MAY NUMBER of American Homes and 
Gardens contains photographs and plans of big and 
little. costly and inexpensive bungalows, as well as 
articles on the furnishing of bungalows. Double num- 
ber. Price, 50 cents. Order from your newsdealer or 
from Munn & Co., 361 Broadway, New York City. 


Inquiry No. 860S.— Wanted to buy Broom ma- 
chinery, Broom corn, Broom handles. 


Inauiry No. 8610.—Wanted addresses of manu- 
facturers of collapsible tube machinery. 


Inquiry No. 8S611.—Wanted to buy springs for 
light power purposes..4 


Inauiry No. 8612.—Wanted to secure locomotives 
propelled by vapor engines. 


Inquiry No. 8613.—Wanted to buy smoke con- 
sumers for house beaters. 


Inquiry No. 8614.—Wanted to buy pearl button 
machinery. 


Tnauiry No. 8615.— Wanted to buy a machine for 
pene the hull of the almond nut without breaking 
e fruit. 


Tnquiry No. 8616.—Wanted to buy for export to 
Porto ico perforated metal shelving. 


Inquiry No. 8617.—Wanted to buy for export to 
Porto Rico complete baking plant for 1,000 loaves daily. 


Juquiry No. 8618.—Wanted to buy for export to 
Porto Rico elevator or lift worked by hand or motor, 
capacity one ton. 


Tuauiry No. 8619.—Wanted to buy for export to 
Peito Ricorefrigerating machine. cooling rooms, 10x12, 
7x1@, bar cooling box. Wanted complete with motor. 


Inquiry No. S620.—Wanted to buy alu:ninium 
cans. 


Inquiry No. 8621.—Wanted to purchase coal bri- 
quetting machinery. 


Inquiry No. S62°2.—Wanted to buy automobile 
engines and supplies. 


Inauiry No. S623.— Wanted to buy electric cook- 
ing stoves with battery attached. 


Inquiry No. 8624.—Wanted to buy portable rivet 
heaters. 


Inquiry No. 8625.—Wanted 
channel iron, also leaf springs for experimental work. 


Inquiry No. S626.— Wanted to buy lacquered and 


i} 
to buy small sized 


Plain sheet steel for sign making, also paratfining out- | 


tit for signs, presses for wood signs and sheet rubber. 


Inquiry No. 86°:27.—Wanted to buy an alternating 
current generator of 2 K. W. capacity, or smaller. 


Inquiry No. 8628.—Wanted to buy paving block 
machines for use with partly fluid substances. 


Inquiry No. 8629.—Wanted tc buy rubber spe- 
cialties and coiled brass springs. 


Inquiry No, S630.—Wanted addresses of ‘leading 
novelty manufacturers. 


Inquiry No. S631.—Wanted to buy fruit evapor- 
ators. 


Inquiry No. 8632.—Wanted to buy machine for 
perforating music rolls.) 


Inquiry No. S633.— Wanted to buy show cases. 


Inquiry No, 8634.—Wanted to buy brass, bronze 
and china novelties. 


Inquiry No. 8635.—Wanted to buy mica chim- 
neys and smoke tops. 


Inquiry No, 8636.—Wanted to buy household 
brushes. 


Inquiry No. 8637.—Wanted to buy lawn mower 
grinders. 


Inquiry No. 8638.—Wanted to purchase mica or 
porcelain insulation. 


Inquiry No. 8639.— Wants stencils for decorative 
borders such us are used around half tones. 


Inquiry No. 8640.—Wanted to buy alcohol lamps 
for lighting purposes. 


Inquiry No. 8641.—Wanted to buy a self-lighting 
gas burner. 


Inquiry No. 864:2.—Wanted to buy a gasoline | 


motor inspection car standard gage. 


Inquiry No. 8643.—Wanted to buy concrete post 
machines. 


Inquiry No. 8644.—Wanted address of glass tube 
manufacturer who does bending. 


Inquiry No. 8645.—Wanted to: buy parts 
curling irons. 


Inquiry No. S646.—Wanted to buy cheap small 
InOtOr from % to 1 horse power, single phase @0 cycle, 110 
volts. 


Inquiry No. 8647.—Wanted to buy steel hat pins 
8inches pointed at both ends. 


Inquiry No. 8648.—Wanted to bu 
saw mill using lumber waste for fuel. 
facturer prcterred to save freight. 


Inquiry No. 8649.—Wanted to buy non-inflamma- 
ble celluloid. 


for 


small steam 
Western manu- 


Inquiry No. 8650.—Wanted to buy file cutting | 


machinery, 


Inquiry No. 8651.— Wanted to buy apparatus for 
making gas from oul. 


Inquiry No, S65:2.— Wanted address of manufac- 
turers of drop forged wrenches. 


Inauiry No. 8653.—\anted addresses of dealers 
in sheet steel, New York City preterred. 


Inquiry No. 8654.—Wanted addresses of case- 
hardeners in New York. 


Inquiry No. S655.—Wanted to buy leather for 
motor cycle mud guards. 


Inquiry No. 8656.—Wanted to buy parts of models 
and gear wheels. 


Inquiry No. S657.—Wanted to buy a sm:.l water 
motor. 

Inquiry No. S658S.—Wanted to buy cooking stoves 
and lamps using denatured alcohol as fuel. 


Inquiry No. 8659.—Wanted to buy ground corn 
cobs in large quantities. _ 


_ Inquiry No. 8S660.—Wanted to buy creosote mak- 
ing machinery. 


Inquiry No. §661.—Wanted to buy machinery for 
making cutlery. 


Inquiry No. 8662.—Wanted to buy small machine 
for drawing thread from cotton and macbine for mak- 
ing lozenges. 


Inquiry No. 8663.—Wanted to buy file cutting 
machines. 


Inquiry No. 8664.--Wanted to buy game boards. 


Inaniry No. 8665.—Wanted to buy comb making 
machinery. 


Inquiry No, 8666,—Wanted to buy screw making 
machinery. 


Inquiry No. 8667.--Wanted to buy needle, pin and 
pen machinery. 


Inquiry No. S66S.—Wanted to buy water power 
washing machine. 


Inquit'y No. 8669.—Wanted to buy machinery for 
making rifle barrels. 


Inquiry No. 8670.—Wanted to buy a low-cost or 
second-hand Jathe to be operated by foot power. 


Inquiry No, 8671.—Wanted to buy welting and 
machinery for making same. 


Inquiry No. S672.—Wanted to buy 2,500-pound 
gasoline traveling crane. 


Inquiry No. 8673.—Wanted to buy folding um- 
brellas. 


Inquiry No. 8674,—Wanted to buy machinery for 
cultivating rice and making Y uca starch. 


Inquiry No. 8675.—Wanted to suy machinery for 
making sawdust into bricks for fuel. 


Inquiry No. 86676.--Wanted to buy flat irons heat- 
ed by denatured alcohol. 


Inquiry No. S677.—Wanted to buy model safety 
razors. 


Inquiry No. S678.--Wanted to buy cheap sewing 
machines. 


Inquiry No. SG679.--Wanted to buy cheap guns. 
Inquiry No. 868U.—Wanted to buy cheap watches. 


_ Inquiry No. S6S81.—Wanted to buy envelope mak- 
ing machines. 


How to Build a 5 H.P. 


Gas Engine at Home 


In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, EH. F. Lake describes simply 
and thoroughly how a five horse power 
gas enginecan be built at home. Com- 
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 2ocen1ts. 
Ordet frOM YOUS tS 


newsdealer or from | MUNN & COMPANY 
& Publishers 


361 Broadway, New York 


Silicon divxid, making, H. N. Potter...... 
Silicon monoxid, making, If. N. Potter 
Sleigh runner, cletachable, B. White 
Slimes treatment, C. I. Db. Usher... 
ssmoke and soot arrester for stacks, 
Miles: 2... gene bas wae bins so Saas 
Snap fastener, G. Jolmes 
Soap anchor, G. W. aines. 


Sod cutting and removing device, 


PUGOVE: TW. = SS ote, seat so ee eres 
Soda fountain, TI. K. 886,851, 
Sudium formaldehyde Seifert 
& Meves we 


Speculum, mouth, N. W. Kyle............- 
Spindle, C. S. Foster. ‘ 
Spoke socket, N. W. May 

Spring bridge, G. A. Bader.......... 
Sprocket, friction H. EF. Hafeltings 
Square, bevel, M. Renner........... ee 
Stakes, attaching means for, J. .» Toomey 
Stamp; “ore; We-)B. “Easton 4: cecieaiecs aoe es, 
Stand. See Display stand, 


Steam generator junction box, J. C. Parker 


Steering gear, A. DV. Brush......-.....0. 
Stenciling machine, FE. Fr. Kunath.. 
Stinrups. OW. « (Ds-. Mille occs cies ager actoe 
Stitching machines, thread laying device for 
Doek, “it “ISupler:. cscs ses seins ca Bes © 
Stove and furnace, W. R. lvenerty........ 
Stovepipe, extension, H. K. Hansen...... 
Street sweeper, C. QO. Smi 
Street sweeper, E. E. 
Sulfur burner, J. F. Conrad.............- 
Sulkies and gang plows, attachment for, 
Vie Dey DONG so ,054 88 rate cosas ay thangs Tha ore 
Swings. “Wi GE. “Greens ciwes eciearcaetiezctheas 
Swing, M. MHathaway.. 
Swing, Jawn, W. S. Tothill. 
Syrup dispensing apparatus, 
GRAY. as cetn, Siac etans aee akecdea shears edieeone aS 
Table top, removable, N. C. 
Target trap, H. HK. Winans 
Telegraph, duplex, J. J. Ghegar 
Telegraph instrument, Bellows 
Telegraph, printing, J. C. Barvelay.......... 
Telegraph transmtter, automate, J. C. 
BAVOlaye coast. suaterh arate cess oie woe 


and apparatus for, J. Harrisoi...... 
Telephone selector and lock-out, party line, 
iH. D:. Wilhhanis:.. ..:.sie4 weston aes 
Telephone service, system for measured, J. 


Harrison is 5.88 snes 
Telephone toll box, J. H 
Telescope, E. Neumayer 
Telescope, binocular, R. Straubel.. 
Telescope, double, Straubel & Heckel... 
Telescope, sighting, M. da S. Netto 
Telescope, sighting, F. Schleth.... 
Pent, OH “Wi. Bucch...dcocuscae 


Thill coupling, C. C. Bradley... 
Thread guide mechanism, J. E. Prest 


Threshing machiue, F. F. Landis... 
Threshing machine, J. Sanders 

Threshing machine, Anderson & 5 
Ticket issuing and_ recording Es 


Tyler 


Time indicating device, C.K. Getz. 
Time recorder, workman’s, W, A. Wood.. 
‘Tires, means fer attaching pneumatic 

GC. Miller ieyee. . 
Tongs, crushing, M. B. Pickett. 
Tool, combination, J. M. Kiehle. 
Tool, electric driven, A. F. Carver... 
Tool operating machine, G. P. Thomas 
Top holder, M. Glasscock 


Towel rack and _ bolder, 
Myers 


Toy, W. Hize 
Traction wheel, 

SCD oscar s cases ars sseyegena: ovate 3,5. aole es nuate’ bos 
Train controller, automimtic, G. Toft. 
Transporting system, H. G. Brown..... 
Transmission mechanism, L. WW. Mahout. 
Tray or truck, portable, A. C. MecNiven.. 
Trench brace, De France & Read... 
Trolley, J. Shepherd ge % 
Trolley guard, J. E. Saucier. 

Trolley harp, H. W. Kimes.... 

Trolley line clamp, <A. C 

Trousers holder, W. Rohde 

Truck, log, J. W. Germany.... 

Truss, J. Habenicht a 
Tubes, automatic shut i 

E. Flint... mi 
Turbine, A. Jude... 


Twine or cord hanger, 


Twisting machine, P. Ifardman 
Typesetting and line casting machines, 
spacer fur, H. Degener.............. 
Typewriter ribbon attachment, A. Joer- 
PBSOD) 02 eieie,o-shajecs, stacy rama abah mares nt 
Typewriters and the like, copy holde i 
L. Wood 


Typewriting iachine, Ce hee Morey Cenaee 
Typewriting machine, J. Volker.... 


Typewriting machine, If, A. Young.. Z 
Typew ‘iting machine, B. C. Stickney...... 
Typewriting machine, A. T. Brown....... 
Typewriting machine line spacer, J. S. 
Southerden. «i. es00. esses es 
Umbrella, ‘T. A. Stombaugh. 
Umbrella, folding, G. C. Shivers 
Umbrella, folding, N. Spanick.. 
Unloading and transferring appa 
M. Bennett........ 
Valve)! (WG Blatess4 soe ea, 
Valve actuating mechanism, W. D. Sweet- 
PCOS) 6 Cee ee : 
Valve, combined wet and dry pipe, A. 8. 
Nicol 222i. eeias cafe eaaremee woes <e o04 
Valve for air brakes, quick action triple, 
WW Richards 2.2... cnagsarwe ssmeitea oer pass 
Valve for steam boilers, safety, 
Clarke Bienes cebayane Sales 
Valve, hydraulic, : Gillette. 
Valve lifter, Rohen & Forton.... 
Valve, puppet, J. H. Dickinson 
Valve, relicf, J. L. Doherty...... 


Vault lock, grave, 
Vehicle brake, 


Myers & Tuttle 
D. T. Lohnes 


Vehicle, canopy top, J. H. Sprague. 

Vebicle, motor, W. L. Marr ashy 

Vehicle shock absorbing apparatus, 
Lovejoy 


Vehicle shock weakening device. 
Vehicle spring, F. R. Skidmore... 
Vehicle spring, A. Fortner 
Ventilator. See Window 
Ventilator, G. Kabureck 
Vessel, transport, O. Mebrtens..... ects\pse 
Veterinary obstetrical instrument, C. Gabel 
Veterinary operating table, I. L. Smith.. 
Veterinary remedy, ©, A. Coe, Jr.........6 
Vibrator, “Heo \M: > @orminirgla:....0G ances. 
Wagon dumps, automatic controller for, L. 

Dis RC MMAVI GIN 9 iste aaa i raga Soo Paes a nara heeeena teers 
Wagon or truck, A. Smith 
Wall register, C. J. Andrae 
Wall tie, Schirra & Weber........... 
Walls, manufacture of intermediate, 

Tange: ..3h. s,s, dwtetor one awcwarara siele welaw aria es 
Washboard, G. B. Lutomski. 
Wasbing machine, C. Vieman. 


el. 


ventilator. 


Washing machine, A. T. Newman 
Washing machine gearing. A. F. Victor 
Watch, battel, - Wi B. oMeD «oe oe a eetseccece 


Water governor. centrifugal, 
Water motor, R. D. Tittle 
Water tank. cement, 
Weather strip, A. S. 
Weather strip, A. R, Thomas 
Weeder and cultivator, O. J. Gonzalez 
Well’ drills H.. 3. ngs. sire ne oe snes 
Well pulling machine, Kraft Fetzer.. 
Wheel flange pressures, apparatus for 

ingy (Go Aas = Fowlets. 23 oes csecacaswods 
Wind strip, J. S. Sewell 
Winding machines, 


cones for yarn, 
Window, M. Levin A 
Window lock, W. E. Poulson. 
Window operating mechanism. P. Pond 


Window rest and escape ladder, combined. 


J. J. Hersche 


© 1908 SCIENTIFIC AMERICAN, INC 


‘ SSL 3 
2 8885.00 


+ 886,945 


- 886,429 


. 886,463 
- 887,018 


. 887,041 
| 886'829 
> 886.745 


- 887,022 


.- 886,573 
- 886,893 


. 886.704 
- 886,989 | 


887,004 


+. 886,808 
- $86,791 


887,009 
$86,882 


S8ST,C50 


886.767 
SS6.SU1 


886,789 


886,715 


-- 886,467 
- $86,601 


886,639 
8K6,S96 
886,686 


886,631 
886,938 


. 886.992 


887, @05 


886,820 
886,965 
886,366 


. 886,430 


887,040 
886,948 


886,895 
886,799 
886,974 
886,444 


886,720 


. 886,623 
. 886,669 


$87,038 


886,755 


886,338 
886,339 
886,497 
886,909 
886,498 


. 886,499 
- 886,722 
» 886,435 
- 886,436 
- 886,628 
- 886,647 
« $87,029 
. 886,578 
» 886,638 
+ 886,707 
. 886,872 
- 887,024 


886,743 
886,793 


- $86,693 


$86,456 
886,835 


» 886,401 
. $86,987 
+ 886,678 
» 886,551 
+ 886,595 


. 886,534 
. 886,505 


> 886,873 


May 16, 1908. 


\ Rey _gA BOSTON 
CARTER 


DESIGNED TO BE WORN 
WITH KNEE ORAWERS 


NON-ELASTIC TUBULAR 
KNIT LEG BAND 
ELASTIC ADJUSTABLE 


PENDANT 


HO METAL TOUCHES 
THE LEG 


Made with the Celebrated 


Cael Lif 


CUSHION RUBBER BUTTON 
CLASP 


Of your haberdasher or sample 
pair on receipt of 25c, 


KEROSENE MARINE MOTORS 


This motor uses kerosene, vaporizing it by an 
entirely new method from heat of exhaust pipe, 
and does not draw charge into base of engine. 
Uses 20 per cent. Less Fuel than on Gasoline, 
and gives 10 per cent. More Power. 

Uses regular jump spark - ignition. 
Write for catalog. A motor that 
will save youmoney. Spe- 
cially adapted to work 
boats. Unusual opening 
for agents. Ten sizes, 1, 


2 and 3 cylinders, 234 to 
27 H. P. 


MOTOR CO. 
Detroit, Mich, 


The Elkins Saw Filer and Clamp 


is a useful Tool in every carpenter's shop. It holds 
and tiles a Saw to perfection, is complete in itself, 


. $86,741 
-- 886,472 
- 887,001 


$86,537 
886,956 
886,880 


- 886,645 


886,517 
886.942 
886.642 


- 886.493 


886,599 
886.489 
886,515 
886,915 
$86,698 
886,583 
886,609 
886,457 


- 886,392 
« 886,557 
- 886,570 


886,660 


. 886,759 


886,433 
886,898 


.. 886,426 
. 886,885 


) 886,468 


always ready for use. 


Saves time and 
Saves files. 
Adapted to all 
saws except 
circular. 
$2.50 


Tt is light, strong and 
durable, with no loose 
parts to get lost or out 
of order. 


A. J. WILKINSON & CO. MACHINERY & TOOLS 
184-188 Washington St., Boston, Mass. 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11236 
PricelQcents. For sale by Munp & Co. and all news. 
dealers. Send for catalogue. 


rie 
Pipe Cutting and Threading Machine § 
For Either Hand or Power 
This machine is the regular hand machine supplied 
with a power base, pinion, countershaft, etc., and 
can be worked as an ordinary power 
machine or faken from its base for 
use as a ‘Hand machine. Pipe 14 in. 
to 15 in, diameter handled easily in 


886,633 
886,663 
886,629 
886,409 


886,594 
886,868 
886,357 
887,03° 
886.396 
886,828 
886,659 
886,528 


886,617 
$86,643 


886,967 


886,610 
886,621 
886,363 
886,656 
886,946 
$86,443 


886,536 
886,734 


886,845 


886,387 
886,560 
886,442 
886,481 


886.970 


886,691 
886,878 


small room, Illustrated catalogue— 
price list free on application. 


THE CURTIS & CURTIS CO. 
6 Garden St., Bridgeport, Conn. 


Branch Office, 60 Centre St., N. ¥ 


Vapor 


THE Nulite {*7°s Lamps 


For Home, Store and Street 
We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wicks. No Smoke. Ne Odor. 
Absolutely safe. THEY SELL AT SIGH'r, 
Exclusive territory to good agents. ("Write for 
catalogue and prices. 


Chicago Solar Light Ca. Dept «. Chicago 


SPARK COILS 


Their Construction Simply Explained 


Scientific American Supplement 
160 describes the making of a 1}4-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to make a coilfoc gas- 
engine ignition. 

Scientific American Supplement 
1522 explains fulty the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 


Scientific American Supplement 
1124 describes the construction of a 6inch 
spark coil 

Scientific American Supplement 


1087 gives a full account of the making ot 
an alternating current coil giving a d-inch 
sparks. 
: Scientific American Supplement 
1527 describes a 4-inch spark coil and con- 
denser, 

scientific American Supplement 
1402 gives data for the construction of coils 
of a detinite length ef spark. 


The above-mentioned set of seven papers 


S86.884 


» SSTOAG | 


S86 3 
886.851 


886,605 


will be supplied for 70 cents. 
. Any Single copy will be mailed for 10 cts. 


MUNN @ COMPANY, Publishers 
361 Broadway New York 


May 16, 1908. 


Scientific American 


BUILD YOUR OWN BOAT 


8Y THE BROOKS SYSTEM 


I can sell you a boat for one-fourth 
of what a factory would charge. 100 


cents of actual value and results 
for 25 cents. Is it worth consider- 
ing? Anyone can build a boat by 


using my exact size printed paper pat- 
terns and illustrated instruction sheets. 
My boat catalogue shows all kinds of 
boats. Send for it—right now, today. 
It’s free. Patterns from $1.50 up. 


I absolutely guaran- 
tee you will be satistie. 
I will instantly refund 
your money if you are 
not. I stand back of 
every statement made 
in this advertisement. 
I have made them as 
strong and convincing 


KNOCK- DOWN BOAT renee 


as 1 know how. The t-up Frame 
goods warrant it. I can in many cases supply knock- 
©. ©. Brooks | down frames all ready to put together 


- at a lower price than you would pay for 
suitable raw material. Every piece is accurately shaped and ma- 
chined ready to put together. All patterns and illustrated instruc- 
tions needed to finish the boat—sent free with knock-down frames. 


TWO SPECIAL 
OFFERS 


Length 22 ft. as 
in. frame 


and patterns : $24.00. 


Length 15% ft. Beam 
4 ft. K. D. frame 
and patterns $12.00. 


Brooks 6 H. P. Type | . ‘eee patterns 
motor, eneclets | \and 3H. P. T. ype E 
equipment $95.00. | /motor $70.00, Com- 
Both the above $108. plete boat with 3 
Complete boat wah 6 » H. P. motor, ready to 
EL P moter, ready to run, as_ illustrated, 
aa as illustrated $230. $125.00. 


BROOKS SPECIAL TYPE E 3H. P. MOTOR. Complete with 
Electrical and Marine Equipment. 
Write me personally for my boat or engine catalogue. 
C. C. BROOKS, President. BROOKS BOAT MFG. CO. 
(Originators of the pattern system of boat building.) 


405 Ship Street, Saginaw, Mich., U. S. A, 


AUTOMOBILISTS 


and meninall walks of life should know the merits of 


LITHOLIN) WATERPROOFED | 
LINEN COLLARS and CUFFS 


No matter how soiled, they are cleaned instantly with a 
damp cloth, and made white as new. Absolutely waterproof, 
they hold ‘their shape under all conditions, Being linen 
they look it. Not celluloid. Wear indefinitely, and den’t 
wilt, fray or crack. Every fashionable style in all sizes. 


Collars 25c. Cuffs 50c. 


If not at your dealer's, send, giving styles, size, 
number wanted, with remittance, and we will 
mau, postpaid. Booklet of styles freeon request. 


THE FIBERLOID CO., Dept. 22, 7 Waverly Place, N.Y. 


GAS ENGINE D&TALLS.—A VALUA- 


ple and fully illustrated article on this subject is con- 
tained in SUPPLEMENT No. 1:29:2. Price 10cents. For 
sale by Munn & Co. and all newsdealers. 


Paint or White- 
Wash & Buildings 


Savetwo-thirds the labor cost. 
This Auto-Spray will do it bet- 
ter and quicker than 5 men 
with brushes. Capacity 8 gals. 
Easily carried from place to 
place. Sprs.yareaches all crev- 
ices—brushes do not. The 


AUTO-SPRAY MACHINE 


Sprays Trees, Vegetables, etc. 
as well as it handles white- 
wash and cold-water paint. 
Pressure enough for tallest 
trees, suitable forall purposes. 
Low ’in price Batisfaction 
Gus ranteed, e make all 
styles and sizes of sprayers. 

Write today for particulars 

THE E.C. BROWN CO., 
23 Jay St., Rochester, N.Y. 


THE EUREKA CLIP 


The most nseful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors. Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper Clip. 
Does not mutiiate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all bovuksellers. stationers 
and nction dealers. or by mail on receipt 
ofprice. Sample card, bymail, free. Man- 
ufactured by Consolidated Safety 
Piu Co., Box121, Bloomfield. N. J. 


60 YEARS’. 
EXPERIENCE 


Patents 


TRADE Marks 
DESIGNS 
CopyrRiGHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly conGdential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 


special notice, without charge, in the 


Scientific Aimericatt, 


A handsomely illustrated weekly. Largest cir: 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold bali newsdealers, 


MUNN & Co,s618:02c00y, New York 


Branch Office, 625 F St.. Washington, D.C 


Window ventilator, J. In. Matlory.......... $886,714 
Wire stretcher, C. C. Atkinson $86,920 
Wire tie, H. A. Drew... a S86,TT5 
Wrench, H. A. Sturges.... $86,437 
Wrench, J. E. Wakefield. 886,448 
Wrench, H. C. Moore...., iis SS7,006 
Writing machine, W. Sehnhidt....0. 5.8.05 886,418 
DESIGNS. 

Bottle, Wo 2Usr (BowersGtes.. 24-25 0.04 i oaeee be 
Collar, shirt, D. R. Griffith 
Jar, D. R. Brown i 
Oil cloth, A. Hunsicker.. 
Paper, decorative, C. L. 
Shade or globe for artificial “Tights, GF. 

AWebRS Gite ie BE Pion Bo 39,293, 89,294 

TRADE MARKS. 

Alcohol burners, Thos. W. Houchin Co...... 68,937 
Alcobol, denatured, G. L. Marion Mfg. o. 68,897 
Ale, beer, half-and-half, porter, etc., West 

FIs BiG witige LOO ees ase va cee acento ae anlle ed 68,880 
Baking powder, J. C. Grant Chemical Cc 68,908 
Bareges, E. L. Waldo. 3 380% 
Beer, Bienville Brewe 
Bottles, heat and.cold 

MUN” Fapeaere wioree 
Brushes, paint, C Ween & 

Candies, Stern & Saalberg Co.... a 

Canned fish and oysters, J. Oppenbeimer 
Co, 

Canned salmon, Gritith- Durney Co.. 

Canned vegetables, W. W. Boyer & Gee 

Chemicals, certain, New York Quinine 

Chemical Works 

Chocolate, Suchard §& 

Cigars, Rodriguez y Huo. 

Cigars, S. S. Tierce Co. 

Cigars, J. W. Roberts & Son......... 

Clocks, Seth Thomas Clock Co ae 
Coffee and tea, Ridenour-Baker Grocery Co. 68,876 
Conductors, armored, Sprague Electric Co.. 68,936 
Current transformers, alternating, General 

le Ctule COM as Htc ae sane eee etuencte Aea 68,926 
Cutlery and tools, certain, Whiton IMard- 

WAVER] O., Faisic5; okie dials dees 68,868 
Dyes, Rainbow Dye Co 68,901 
Edge tools, certain, Stanley Rule & Level Co. 68,867 
Felt roofing, Buck Roofing Co................ 68,890 
Flour, wheat, Duluth-Superior Milling Co. 68,915 
Flour, wheat, Higginsville Milling Co...... 68,916 
Flour, wheat, J. O. Norris.. 68,917 
Flour, wheat, W. H. Stokes” Milling Co. 68,919 
Foods, certain, Holbrooks Limited 1) 6sn28 
Furniture polish, Standard Furniture Co.. 68,914 
Fuses and blasting caps, Latlin & Rand 

POW CO ci acs acectopreeta se Seagate eek 68,892 
Gloves, leather, Strawbridge . 68,879 
Hair tonic, I’. J. Pieper . 68,900 
Hair tonic, toilet water . 68,911 
Hammocks, I. E. Palmer C , 68,862 
Hardware, certain, Covert be 

COs se Bree svacaveiaalayata tale nveveeaiarerneae. era Oueoe 68,858 
Harness, certain, Covert Manufacturing Co., 

68,922, 68,924 
Harness, saddles, collars, whips and = lap 

robes, Ifarris Saddlery Company. ». 68,927 
Hat trimmings, certain, Aitken, Sou S 68,854 
Heating apparatus, certain, Reliance Hontet 

& Supply Co .. 68,932 
Ice cream cones 68,882 
Insulating compos: G Vz. 68,939 
Jewelry and precious metal ware, 

AM. Tas VB ATW ACH Bs aio cjvcacsie die Bae acesd lat anata tee 68, 856 
Laboratory apparatus, certain, J. YP. 

ington, Tee aeons oo cue aievave: eve tea stale e1paee .» 68,933 

ne or periodi is S. J. Hopper. .. 68,929 
nal preparations, certain, W. H. Gz 68,906 
Medicinal roots, barks, herbs, gums, etc., 

Js, LOPE S320ei CO rons a jadi enced axa racegeheienage 68,910 
Medicines, certain, I. <A. Richter. G 68,935 
Milk, Mrishall Milk Condensing Co........ G8,8T5 
Milk flow and desiccated milk, Standard 

Mle OURS SCO es axons Sie ie eae Se ere eae eee 68,918 
Oil, lubricating, Galena- “Signal Oil Co.68,859, 68,860 
Taper, erape, Dennison Manufacturing Co... 68,870 
Terfumes and perfumed toilet powders, E. 

EMME L/h. ct eeu duatararh iG i6 veel ace: Oya oa 68,912, 68,913 
Planters, attachments therefor, ete, po- 

tato, Potato Implement Co 68,931 
Remedies, certain, H. M. O’Neil 68,899 
Remedies for kidney, bladder, and Y 

troubles, E. C. De Witt & Co 68,905 
Remedies for seasickness, M. Weim « 68,907 
Remedy, certain, L. S. Sorberw....... as 
Remedy for scalp diseases, J. W. Black.... 6, $96 
Screw and slotting machines, National Acme 

B67 Se 0; GS,864 
Silk piece goads, J. Krider Sons & Co . 68,873 
Soap, J. Biechele......... 68,903 
Soap, medicated, J. Biechele . 68,904 
Soda, bicarbonate of, J. C. 

GOs dees ae aseig ns iat ave ravens iaravaia: oe ysen rs oree ib ers 68,909 
Stoves, ranges, fur 

Enion Stove Wor «» 68,938 
Tarts, I. Weitman.. ite .. 68,920 
Tea, Tange Lashley Co . OS,SST 
Thread, spool and sewing cotton, 

MENT 8 OOO a os Mas ereais ons Setar, Sreceetaeet seep eae 68.855 
Yomato and beef extract, A. II. Landsberger 68.874 
Tops, Milton Bradley Co Hert gOSs8G5: 
Trousers, Washington Woolen GS.888 
Twines, Overman & Schrader Cordage Co.. 68,893 
Underwear and cc muslin, Younker 

IBEOS es fu 63 605.04 a 68,889 
Vehicles and boa certain road, “Daimler- 

Motoren-Gesellschaft .....c..cescscennuee 68,925 

LABELS. 
“‘A  Barker’s Guarantee,’’ for carpets, A. 


Barker 14,182 
“Canadian Tro ey, for whiskey, 

Old Kentucky Whiskey Co baseband, wh arte: Si, 14,174 
“Tvairskin,’’ for creams and lotions, M. Lowe 14,178 


**$ Queens Brand of Evaporated Product of 
Apples,’ for an evaporated product of 
apples, J. W. Teasdale & Co.. 

“Kaiser's Cori Root,’ for a medical 1 
tion for the removing of corns 
human feet, I’. I<aiser 

“Polly's Imported Furniture C 
dressing for furniture, leathe 


para- 
from 


GiB.) - Walking 3-2. geicecse seek 14,181 
“Queen Alexandrias of Judea §& 
Bath,’ for a bath powder, 
ASEM OY 00 | RIG ry, SO Mee IR 
“Ted Rock,’’ for aerated water, Red Rock 
Sprit. Wedtei® ‘GO. <0. 24s s.c0ai sce sonneieiste 14,175 
“Stafovlife,’’ for uncooked wheat bread, J. 
BP. “DHONI aS? 4.600 EMC eee ete ne - 14,176 
PRINTS. 
“Male apparel,’’ for male apparel, Becker, 
MMS OT Ae GOs isa sina Bele Slalinna's dhe wees eee ced 270 
“Rivets. was sheet metal 
specialties rs, eyelets, 
and metal Stimpson - 
CODIPANy. ra cag sre) arz arses Gace areusdarerels Sneits sievene ss 271 


A printed copy of the specification 
of any patent in the foregoing list, or any patent 
in print issued since 1865, will he furnished from 
this office for 10 cents, providea the name and 
number of tlie patent desired ane the date be 
gia Address Munn & Co., 361 Breadway, New 
York. 

Canadian patents may now. be obtained by the in- 
ventors for any_of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co. 861 Broadway, New York. 


and drawing 


The Only Logical Summer Underwear For Men 


Q The cool comfort—the easy fit—the real satisfaction to be had by 


wearing ‘‘Porosknit’’ 


underwear makes the summer heat bearable. 
Close woven fabrics smother the body, but ‘‘Porosknit’’ 


(the open- 


work underwear) “‘lets the body breathe’’-—allows free circulation of 


air to the pores of the skin. 


@ One very vital thing to remember is the 


sewed on the neck band and 
“‘Porosknit’’ garment. 
pointing imitations of ‘ ‘Porosknit’’ 
is only one ‘‘Porosknit.’ 


Porosknit’”” 
Q ‘‘Porosknit’”’ 


“Porosknit,’’ write for our booklet ‘ 


underwear comes in eee 


Gine and ankle length and knee length 
Union Suits for Men—$] .00. 


‘Inside Information." 


**Porosknit’’ label—it’s 
drawer band of every genuine 


It's important because there are very disap- 
that you want to avoid. 


There 


sleeve. short sleeve and athletic 
rawers—.50 cents the garment. 


If, you can't find 


CHALMERS KNITTING COMPANY, 21 Washington St., Amsterdam, N.Y. 


1G 
beh 
Go cn Cor 


the a 
CebLcleet RLLeMRe CeRCeVUT LU Cre Cue 


50 


Shirt res, or 
Drawers 
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LET US BE YOUR FACTORY. 


STAMPINGS,: MODELS, EXPERT“WORK..’--: 


THE GLOBE MACHINE AND STAMPING CQ, ; 


970 Hamilton s 


+ Cleveland, O.. 


Corliss Engines, Brewers’ 
and_ Bottlers’ Machinery. THE VILTER 
MFG. CO., 899Clinton St,, Milwaukee, Wis. 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 

. V. BAILLARD. 24 Frankfort Street. New York. 
RUBB ER Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 228-220 South Street, New York 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son. 221 Fulton St,N.Y 


ELECTRIC G@GODS.—Big Cat. 3 cts. Want 
Agents. Ohio Hlectric Works, Cleveland, O. 


LEARN PLUMBING 
aN 


A trade that will make youindependent for 
life. Hours Shorter—Pay Bigger—Demand 
Greater than any other trade. You need no 
previous experience. Our practical meth- 
ods enable youin a few months to hold pos- 
ition_as sFilled lumber or conduct your 
own business. Catalog sent free. 


| St.Louis Trades School 
\4428 Olive St. St. Louis, Mo. 


LEARN VVATCHMAKING 


We teach it thoroughly in asmany montbs as it 
formeriy took years. Does away with tedious apprene 
ticeship. Monéy earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 


ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 


“FRE Squab 


Book, 


Hew te make money breeding Squabs 
0, 361 Howard St, Melrose, Mass 


SHORT 
HOURS 


Mated pair 

kissing. — £ 
From eg¢ 
tosquabsin § 
4 weeks, 


W: sth to-d, ae 


. out 


MANUFACTURING CAPITAL WANTED 


Large Furopean firm has now perfected a patent process which will entirely revolutionize every industry 


where painting, enameling, etc., is required. 


The process will save about 60 Per cent. of labor, time and material and will by reason of its increase of 
efficiency and reduction in cost from the old process, give rise to many new industries. 

The invention is fully protected by pateurs all over the world and the firm is desirous of disposing of the 
patent, manufacturing and selling rights in the United States. 

Representative in this country is prepared to negotiate with interested parties havingsufficient capital, the 
process can be seeu in Operation in New York City or in the European factories. 

Ne agents or brokers need apply, will deal with principals only or their Attorneys. 

For interview, address by letter only, RAPID, care of Me Mullen Co., 5th Aves & 33d S8t., New York 


CHICAGO:;MODEL WOR 
179 E: MADISON SE CHICAGO, 


WRITE FOR CATALOGUE OF MODEL’ 


ESTABLISHED 


SUPP 


Wain. SSIs |. WOOP EHES 


i SExperiImental- Wor Inventors’: 
A: TURNER FOOL €O,,-215 §. Clinton &t.: Chicago 


MASON'’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adoptéd by principal storehouses in New York & Boston 


Maufd. by VOLNEY W. BLASON & CO., Inc. 
Providence, k. 1., U. 


} NOVELTIES &: PATENTED ‘ARTICLES * 
MANUFACTURED. BY CONTRACT.-PUNCHING DIES, SPECIAL MACHINER ¥- 
E.KONIGSLOW ‘STAMPING & 7 O0t: WORKS, CLEVE LAND.-0. 


(2g Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
ce. Parlor Tricks Catalogue, free. 
MARTPINKA & CO., Mfrs.. 448 Sixth Ave., New York 


[ors 


We manufacture METAL 
SPECIALTIES of all kinds, 


INVENTORS 


to order ; largest equipment ; 
lowest prices. Send perfect sample for i R 
low estimate and_best_ expert advice E E& 


THE EAGLE TOUL CO., Dept. A, Cincinnati, O. 


A\VENTRILOQUISM 


Learned by any Man or Boy athome. Smallcost. Send 

to-day 2-cent stamp for particulurs and proof, 

0. A. Smith, Room747, 2040 Knoxville Ave., Peorig, Til 
How to Use Pov 


EMENT BOOKS, set Gane 


struction, 50c.; Reinfurced Concrete Construction, $2.50; Hol- 
low Concrete Block Building Construction, 50c. Sent postpaid, 


EMENT AND ENGINEERING NEWS, Chicago, ill. 


land Cement 
k Con- 


MODELS .. 
TOOLS 


DIE} 
wee 
© WORKS 
oe TA: 


TAL TOOLS HES 


Ch. 
METAL SPECIALTIES: 
METAL NOVELTY WORKS 69.859) W. LAKE ST.CHIGAG 


z A VALUABLE INVENTION. 
Ellipsograph For Sale—Patented in United States, 
Canada and England. This patent is sure to make a 
Tortune for some one; there is nothing like it in the 
worid. Will sell rights for United States and Canada. 
Address R. KAATZ & CV., 301 Tacoma Bldg., Chicago. 


MECHANICAL SPECIALTIES 


for universal and exclusive introduction in European 
marlets. Send lowest offers or samples to _ 
Arithstyle Co., Berlin W. 8, Leipziger Str.112 


DON’T BUY GASOLINE ENGINES 


alcohol engine, superior to any one-cylinder engine; revolutionizing power. 


Less to Buy—Less to Run. 
engine. SEND FOR CATALOGUE 


© 1908 SCIENTIFIC AMERICAN, IN 


Cc 


UNTIL YOU INVESTIGATE 
“TRE MASTER WORKMAN,~ 


a two-cylinder gasoline, kerosene ‘or 


Its weight and bulk are halt that of single cylinder engines, with greater durabiiity, Costs 
Quickly, easily started. Vibration practically overcome. Cheaply mounted onany wagon. lt isa combination portable. 
THE TEMPLE PUMP CO.,, Mfirs., Meagher and 15th Sts. Chicago. 


€. stationary or tracticn 
THIS IS OUR FIFTY-FIFITHM YEAR. 


Scientific American 


May 16, 1908. 


Garden Hose 


Rubber Belting 
Steam Packing 
Rubber Specialties) 
N.Y. BELTING & PACKING CO, 


91 and 93 Chambers Street 
NEW YORK 


WRITE FOR CATALOGUE 


The @nly Pipe that Gives the Natural Tobacco Flavor. 
TURCO-AMERICAN 


GLASS PIPE 


it has two 

bowls. An in- 

ner one Aof fine 

meerschaim, from 

which the smoke is 

drawn into an outer one 

D oftough, anneaied non- 

absorbent glass, through 

vents B-B. When tobacco 

burns to this point, vents B-B 

sre closed by turning inner bowl 

Y A and the smoke is then drawn 

through vents C. This prevents 

steaming the tobacco and every grain 
burns to a white ash. 

All the nicotine 1s retained in the non absorbent glass bowl D. 
Thats why only cool, clean smoke reackes the mouth—why the 
pipe never bites, No wet residue to throw away. Ne oftensive 
«melt in rooms or cluthes. Easily cleaned. ‘Push’? stem ferrule. 

Sendforone. Smoke it a week and if’ not satisfied 
money will be refunded. 

Pipe withcase. $2.00. Without case, $1.50. 
preference for straight or curved stem. 
Send for FREE Booklet, ** History of Smoking.” 


TURCO-AMERICAN PIPE CO., 349South Ave.. Rochester, N. Y. 


Hcales 


Money. Lists Free. 


Postpaid. State 


All varieties atlowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1600 useful articles, including Safes, 
Sewing M achines, Bicycles. ‘I'vols, etc. save 
CHICAGO SCALE Co., Chicago, 121, 


TO BE A WATCHMAKER 
Bradley Polytechnic Institute 


Horelogical Department 
Peoria, Illinois 
Formerly Parsons Herological Inst. 
Largest and Rest Watch School 
in Amerien 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, @ptics. 
Tuition reasonable. Board and 


rooms near school at moderate rates. 
Send for Catalog of Information. 


CRUDE ASBESTOS 


DIRECT FROM MINES 


PrepareD | R,H. MARTIN, 


ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING 
for Manufacturers use 220 B’way, New York. 


City Conveniences in Country Homes 


All the comforcs of hot and cold water in the house, and 
running water at the barn, now possible for country 
resideuts and farmers. The 


Niagara Hydraulic Ram 


will pump water from any stream just where 
you want it. Cheaper than a gasoline engine 
or windmill. Write for booklet AA and guar- 
anteed estimate. We furnish towers and tanks. 
NIAGABA HYDRAULIC ENGINE CO. 
140 Nassau St.. N. ¥. Factory, Chester, Pa- 


Build Your Own Small Engine 


We sell sets of castings up to 2 horse 
power. Also boilers, locomotives, gas 
engines, etc. 32-page catalogue for 10c. 
in stamps. This amount refunded on 
order amounting to $1.00 or over. Con- 
tractors for light machinery of every 
description, 

SIPP ELECTRIC AND MACHINE CO. 

Keene St., Paterson, N. J. 


A HANDY LITTLE TOOL 


is our Rule Clamp No. 299 
used to clamp two steel rules 
- together—end to end—in ex- 
14 7 tensien. Rules may be of 
realjoa same or different widths up to 
14 inches. Of special value to 
~ mechanics having too! chests 
smaller than 12 inches. 
Price 50c. a pair 
Send for 232 page catalog No. 18-B. 
THE LIL. 8. STARRETT Co., Athol. Maasa., T. 8. A, 
SEND 


UBRICA TES 5" 
LN YTHING Sse: 


(3-28 S. CLINTON ST. 


CH BESLYACOFLKSTILUSA | 


MODEL f 
4 Passengers 


Repair Cost, 50 Cents a Week—Over 18 Miles per Gallon of Gasoline 


Actual figures are the strongest argument for economy. Here they are—averages 
obtained from the swovz reports of a large number of single-cylinder Cadillac owners, 
taken at random from all over the United States, covering all imaginable road 
conditions—mountains, hills, sand, snow, mud. The story they tell is of vital 
interest to every prospective purchaser. Read it in 


“The Truth About the Automobile and What it Costs to Maintain One” 


sent free on request for Booklet No.47. 


These figures—by disinterested people—conclusively frove Cadillac economy. The 
cars themselves prove their service and durability. You see these sturdy, rugged 
little machines everywhere—always thoroughly alive to any test or requirement— 
always goig. There are 16,000 in daily use; many of them 
in their sixth season, yet they are just as smooth, powerful and 

reliable as ever, with never even a suggestion of failing. 
Capable of thirty miles an hour; offers the 

fullest complement of that pleasure, conven- 

ience and recreation which only a carlikethe 

Cadillac can afford. Describedin catalog T47. 


MODEL S 
Runabout 


Prices include pair dash oil 
lamps, tail lamp and horn, 


CADILLAC MOTOR CAR CO., Detroit, Mich. 
Member A. L. A.M. 


Oa) The Howard 
Mf Watch 


replace; does not drag down the waist-coat or bulge out 
when worn in the fob pocket. 

Any Howarp jeweler will be glad to show it to you whether 
you are ready to buy zow or are merely interested in it asa 
triumph of American workmanship, 

The price of each HOWARD watch is fixed at the factory and 
a printed ticket attached. Its value is the same everywhere 
andalways. 17-jewel thin model, 25-year guaranteed filled 
case, $37.50, up to 19-jewel, 14-K solid gold case, #90. 

If your jeweler cannot supply you, write to us for the name 
of one who will. 


Elbert Hubbard visited the home ofthe HOWARD Watch and wrote a book about it. If you’d lke 


to rend this little Journey drop uaa postal card—Dept. P—we’ll be glad to send it toyeu. Also a little 
eatalogue and price list, with illustrations aetual size—of great value tu the watch buyer. 


E. HOWARD WATCH COMPANY, Boston. Mass. 


Hundreds of men are waiting fora thin watch they know 
something about—that they are sure is reliable and free from 
watch troubles. 

Here at last is the king of flat watches—the New Howara 
extra-thin model about as flat as two silver dollars and a 
thoroughly accurate timepiece ; a practical watch made in 
America. Each watch tested and timed in its case at the 
factory and accompanied by a certificate of guarantee—not 
only as atime-keeper but the HowaArp find of a time 
keeper, 

The thin model occupies less room ; is easier to take out or 


75% of the Family 


Cook Without Fire 


Food—Save 75% on 
Fuel Bills—Save 75% Time and Trouble 
—Food 75% Better Cooked 
OU can do all this—and keep COOL while doing it—with the 
. LESS COOKER—proved most suc: | S . 
cessful by two years’ experience— 
the greatest labor-saving—fuel-saving—and 
trouble-saving device known. Take anyone 
of a hundred different Foods that are 
boiled—steamed or stewed. Heatthem 
thoroughly onthe range a few min- 
utes—then put them into the 


CHATHAM 


Fireless Cooker 


—and they will continue to cook until 
thoroughly done, withou ttime—trouble—or fuel. Nodanger 
of burning or boiling dry. 125 recipes of things to be cooked 
in the Chatham Fireless Cooker sent with every Cooker. fae 
The genuine Chatham Fireless Cooker issold by responsible 
dealers evervwhere. If not on sale at your dealers’ write 
me direct tor free booklet and I will see that you are 
promptly supplied. Manson Campbell, President. 

THE MANSON CAMPBELL COMPANY, Ltd. 
Factory: 806 Wesson Ave., Detroit, Mich. i 
Branch Houses: 82 E. Srd_ 8t., St. Paul, Minn. 1308 W. 11th St., Kansas City, Mo, 
Address nearest office. Canadian trade can. be supplied from ¢hatham Factories at Chatham, Ont. 
Canadians, please address me for booklet and other printed matter. 


CHATHAM FIRE 


Campbell} 
President 


DRAWING 
PENCILS 


They take the finest point obtainable of 
any lead pencil, are Jeast liable to wear, 
therefore more lasting than any others. 


Sold by all stationers and dealers in artists’ materials. Samplesent to 
all parties interested on receipt of 10 cents in postage stamps. 


A, W. FABER, 49 Dickerson Street, Newark, New Jersey 


The “CENTERFIRE” Plug—Power 
increased 10 per cent. each explosion. 
Ignition in center of compression. Soot 
proof, quick action, perfect combustion. 
Agents Wanted. Sample Plugs, $1 each. 
Give name of car and year. Write 

28 Second St., Milwaukee, Wis. 


The Latest and Best A. W. 


FABER 
=] CASTELL” 


Made of the purest graphite in 16 de- 
rees of hardness, 6B to SH, of 

the utmost delicacy of 

tone, permanency, dur- = 

ability and intensity of 

color. 


al 


GENERAL ACCUMULATOR @ BATTERY CO., | 


© 1908 SCIENTIFIC AMERICAN, INC 


The Actual Worth 


OF an adding and listing machine is in what it 
does, how it does it, and how long it will do it. 
The Universal Adding and Listing Machine will 
produce the maximum of nice, clean, clear-cut, 
accurate work with the least effort, and it will last 
longer under any kind of use than any other 
adding and listing machine ever built. 


_ The Universal always adds what it prints and prints what 
it adds—it prints in just as perfect alignment after years of 
hard use as the day it left the factory. 


The key action is light; the handle pull is smooth and 
easy; the adding register is in plain view, just above the 
keyboard; items to be added are printed in black, blue or 
purple, and the totals and sabctouils are always printed in 
red, right next to the last item. No blank stroke of the 
handle is necessary before taking a total. 


There are so many other important features on the Uni- 
versal that are advantageous for you on your work that you 
ought to write and tell us about your class of work and learn 
what the Universal will do for you, and how it will do it 
easier and faster than you are doing it at present. 

There is no charge or obligation attached to your getting 
all this information. Can you afford not to write us now? 


Universal 


Adding Machine Bee) |i 
Company Ie | 
3835 Laclede Avenue A 
ST. LOUIS ‘ 
Ee Tiesto NS 


isin 2s 


IER 


MOTOR BOATS 


$150.00 and up 


MOTORS 


$37.50 and up 


Send stamps for catalog. 
Satisfaction guaranteed or money refunded. 


PIERCE ENGINE CO., 24 West Street, Racine, Wis. 
1421 Miehigan Avenue, Chicago 
Slegel-Cooper, New York City Butler Motor Car Co., Boston 


Everything for the Automobile 
| SUPPLIES AND PARTS 


aM y/ mre AT LOWEST PRICES 
ey. 4 Our 1908 Catalog just 
E out -- 200 pages, 1.000 
illustrations, 5,000 
descriptive prices. 
Sent Free 
NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 
3932 Olive Street, St. Louis, Mo. 


SavesYou Money 


send for our Mlustrated Treatise The Eyes, 
their Illsand their Care. Itgives very valuable 
detailed information on Eye-weaknesses and 

may be information therein which will be especially valuable to 

you, so wesuggest that you write for it today. 

THE IDEAL CO., Dept. 45, 321 Fifth Ave., NEW YORK 


their results; also how they may be prevented. 
The requiar price of this Treatise is 25 cents but 
GOES LIKE SIXTY 
SELLS LIKE SIXTY 60 
A iq SELLS FOA SIXTY 


ARE YOUR EYES NORMAL? 
GILSON 


If not, it will be very much to your interest to 
S 10 Cents in stamps or currency. here 
GASOLENE 


For Pumping, Cream 

Separators, Churns, Wash Ma- 

chines, etc, FREE TRIAL 

Ask for catalog-all sizes 

GILSON MFG. CO. 309 Park St. Port Washington, Wis, 


A MONEY MAKER 


Hollow, Conerete Building Blocks 
Best. Fastest. Simplest, Cheapest 
. Machine, Fully guaranteed. 
THE PETTYJOHN CO. 
615 N.6th Street, Terre Haute, Ind. 


Second -Hand Bargains 


Automobiles of 
every standard 
make at half 
their values. 
Runabouts 
$100 to $350; 
Touring Cars 
$250 to $1500; 
Limousines 
$500 t o $2500; Roadsters $750 to $1500. All makes 
and models including ’08 cars. Packard, Peer- 
less, Pierce, Pope-Toledo, Rambler, Ford, Reo, 
Cadillac and many other makes. Svery carguar- 
anteed. Shipped on approval. fipecial proposi- 
tion to goodagents. Complete Catalog on request. 


MISSISSIPPI VALLEY AUTO CO., Dept. B St. Louis, Mo. 


MENNEN’S 


BORATED TALCUM 


TOILET 
POWDER 


for After Shaving. 


Insist that your barber uses Mennen’s 
» Toilet Powder after he shaves you, Itis 
; “A Antiseptic, and will prevent any of the 
oN 7 many skin diseases often contracted, 

Qnes A positivereliefforPrickly Heat, Chafing 
and Sunburn, and ail afflictions of the skin. Removes all 
odor of perspiration. Get Mennen’s—the orfginal. Sold 
everywhere, Or mailed for 25 cents. Sample free. 

on 


CERHARD MENN co., Newark, 


MILLIONS for TEN THOUSAND DOLLARS 
Will sell patent for Land and Water Vehicles; latest im- 
rovements; safer, swifter, lighter than automobile on 
and and rapid boat on the water. Investigate. 
JOYCE MFG. CO., Macdowall, Sask., Canada 


